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Alerting Abstract WO Al 

NOVELTY - A curable composition containing a vinyl polymer having at least one crosslinkable 
functional group and a photocurable substance, is for use as a coating material having a reduced 
tackiness. 

DESCRIPTION - The crosslinkable functional group is a silyl group represented by general 
formula (1). 

(Si(R 1 ) 2 -b(Y) b O) m Si(R 2 ) 3 -a(l) 

R\ 1-20C alkyl, 6-20C aryl, 7-20C aralkyl, triorgano-siloxyl group represented by (R') a SiO- 

R 2 = ; 

R — 1 -2C hydrocarbon ; 

Y= OH or hydrolyzable group ; 

a= 0, 1 , 2 or 3 ; 

b= 0, 1 or 2 ; 

m= integer between 1 and 19 ; 

a + mb is greater than or equal to 1 . 

USE - The curable composition is used for coating materials. 

ADVANTAGE - The curable composition provides a reduced tackiness to the surface of cured 
articles. 

Technology Focus 

POLYMERS - Preferred polymer : The vinyl polymer (Al) has a molecular wt distribution of 
less than 1.8. The vinyl polymer is a (meth)acrylic polymer or an acrylic polymer, the main chain 
of which is produced by a living radical polymerization or an atom-transfer radical 
polymerization. 

Preferred process : (Al) is produced by synthesizing a vinyl polymer having halogen atoms at 
the end of the molecule by atom-transfer radical polymerization of vinyl monomers, reacting the 
halogenated vinyl polymer with an oxy-anion having an alkenyl group so as to obtain a vinyl 
polymer having alkenyl group at the end and subjecting the alkenyl- vinyl polymer to addition- 
reaction of crosslinkable silyl groups so as to obtain a vinyl polymer having crosslinkable silyl 
groups. The atom-transfer radical polymerization is carried out in the presence of a catalyst 
which is a transition metal complex of Cu, Ni, Ru or Fe. 

Preferred composition : Another curable composition comprises (Al) and (C) an air-oxidization- 
curable substance or (D) a polymer plasticizer. (C) is tung oil or a liquid diene polymer. (D) is a 
vinyl polymer having a number-average molecular wt of 500 - 15,000 (preferred 800 - 10,000, 
most preferred 1,000 - 8,000 ). Another crosslinkable curable substance is a compound having at 
least one silanol group represented by general formula (48) or a compound capable of forming a 
compound having a silanol group when reacted with moisture. 
(R 26 ) 3 SiOH (48) 



R 2t> = 1-20C hydrocarbon group 
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Original Abstract: 

The present invention has for its object to provide a curable composition which, despite its low 
viscosity, gives a cured product with a high gel fraction, low residual tack, low modulus, high 
elongation, and good flexibility. 

The present invention relates to a curable composition comprising the following two 
components: 

• (A) a vinyl polymer having at least one crosslinking silyl group on the average per 
molecule: 

and 

• (B) a photocurable substance, (C) an air oxidation-curable substance, (D) a high 
molecular plasticizer, (E) a reactive plasticizer or (F) a compound having one silanol 
group in its molecule and/or a compound capable of reacting with moisture to give a 
compound having one silanol group in the molecule. 



Claim: 



1 . A curable composition comprising the following two components: 



(Al) a vinyl polymer having at least one crosslinking silyl group of the general formula 
(1) on the average per molecule: 

-[Si(R 1 ) 2 . b (Y) b O] ra -Si(R 2 ) 3 .a(Y) a (l) 

wherein R 1 and R 2 may be the same or different and each represents an alkyl group 
containing 1 to 20 carbon atoms, an aryl group containing 6 to 20 carbon atoms, an 
aralkyl group containing 7 to 20 carbon atoms, or a triorganosiloxy group of the formula 
(R') 3 SiO-, where R represents a univalent hydrocarbon group containing 1 to 20 carbon 
atoms and the plurality of R groups may be the same or different, and when two or more 
R 1 or R 2 groups are present, the plurality of groups may be the same or different; Y 
represents a hydroxyl group or a hydrolyzable group and, when two or more Y groups are 
present, they may be the same or different; a represents an integer of 0, 1, 2 or 3; b 
represents an integer of 0, 1 or 2; m is an integer of 0 to 19; with the condition that the 
relation of a + mb >= 1 is satisfied and 

(B) a photocurable substance. 
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Claim: 

1 . Hartbare Zusammensetzung, umfassend die folgenden beiden Komponenten: 

o (A3) ein Vinylpolymer mit im Mittel mindestens einer vernetzenden funktionellen 

Gruppe pro Molekul und einer durch eine Technik der lebenden 

Radikalpolymerisation erzeugten Hauptkette; und 
o (D) einen hochmolekularen Weichmacher. 



1 . A curable composition comprising the following two components: 

o (A3) a vinyl polymer having at least one crosslinking functional group on average 

per molecule and a main chain produced by a living radical polymerization 

technique; and 
o (D) ahigh molecular plasticizer. 



1 . Composition durcissable comprenant les deux composants suivants: 

o (A3) un polymere vinylique ayant en moyenne au moins un groupe fonctionnel de 

reticulation par molecule et une chaine principale produite par une technique de 

polymerisation radicalaire vivante; et 
o (D) un plastifiant de masse moleculaire elevee. 
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Original Abstract: 

The present invention has for its object to provide a curable composition which, despite its low 
viscosity, gives a cured product with a high gel fraction, low residual tack, low modulus, high 
elongation, and good flexibility. 

The present invention relates to a curable composition comprising the, following two 
components: 

• (A) a vinyl polymer having at least one crosslinking silyl group on the average per 
molecule: and 

• (B) a photocurable substance, (C) an air oxidation-curable substance, (D) a high 
molecular plasticizer, (E) a reactive plasticizer or (F) a compound having one silanol 
group in its molecule and/or a compound capable of reacting with moisture to give a 
compound having one silanol group in the molecule. 



Claim: 



1 . A curable composition comprising the following two components: 

o (Al) a vinyl polymer having at least one crosslinking silyl group of the general 
formula (1) on average per molecule: 

-[Si(R 1 ) 2 . b (Y) b O] m -Si(R 2 ) 3 . a (Y) a (l) 

wherein R 1 and R 2 may be the same or different and each represents an alkyl 
group containing 1 to 20 carbon atoms, an aryl group containing 6 to 20 carbon 
atoms, an aralkyl group containing 7 to 20 carbon atoms, or a triorganosiloxy 
group of the formula (R'^SiO-, where R' represents a univalent hydrocarbon 
group containing 1 to 20 carbon atoms and the plurality of R' groups may be the 
same or different, and when two or more R 1 or R 2 groups are present, the plurality 
of groups may be the same or different; Y represents a hydroxyl group or a 
hydrolyzable group and, when two or more Y groups are present, they may be the 
same or different; a represents an integer of 0, 1, 2 or 3; b represents an integer of 
0, 1 or 2; m is an integer of 0 to 19; with the condition that the relation of a + mb 
>= 1 is satisfied; and 
o (B) a photocurable substance. 
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Original Abstract: Reduce the adhesiveness on the surface of cured|curing material which uses as 
a curing|hardening component the vinyl polymer which has a crosslinkable silyl group.Make 
easy coating of the alkyd coating material to this cured|curing material.Though you are a low- 
viscosity curable composition, obtain the cured|curing material which has a 
softness| flexibility. (A) Vinyl polymer which averages crosslinkable functional groups, such as 
crosslinkable silyl group, and it has at least one piece,(B) Photocurable substance,(C) Air- 
oxidation sclerosing|hardenable substance,(D) Polymer plasticizer,(E) Reaction plasticizer which 
is vinyl polymer which averages and has 1 or less crosslinkable silyl groupOr(F) The curable 
composition containing the compound which can produce|generate the compound which has one 
silanol group in a molecule |numerator by reacting in a molecule|numerator with the compound 
and/or water|moisture content which have one silanol group. AbsenceThis invention relates to a 
curable composition.lt is related with the curable composition which contains the vinyl polymer 
which has crosslinkable functional groups, such as a crosslinkable silyl group, in more detail.The 
curable composition which is 1st this invention consists of the above-mentioned 
structure,ThereforeThe adhesiveness on the surface of cured|curing material which uses as a 
curing|hardening component the vinyl polymer which has a crosslinkable silyl group (it is also 
mentioned a residual tack(tuck) can be reduced.The curable composition which is 2nd this 
invention consists of the above-mentioned structure,ThereforeStickiness (residual tackjtuck) of 
the cured|curing-material surface is reduced maintaining favorable mechanical property of the 
cured|curing material which uses as a curing|hardening component the vinyl polymer which has a 
crosslinkable silyl group,Dust adhesion can be suppressed and coating of the alkyd coating 
material to cured|curing material can be made easy.The curable composition which is 3rd this 
invention consists of the above-mentioned structure,ThereforeThe heat resistance of the 
cured|curing material of the vinyl polymer which has a crosslinkable functional group, and a 
weather resistance are hold|maintained over a long period of time,Moreover, coating of the alkyd 
coating material to a cured|curing-material top can be made easy.The curable composition which 
is 4th this invention consists of the above-mentioned structure,ThereforeA softness|flexibility is 
assign|provided to cured|curing material while improvement of a compounding operation or 
workability | operativity by the viscosity-lowering at the time of curable-composition construction 
is made,And the bad influence by plasticizer transfer can be restrained.The curable composition 
which is 5th this invention consists of the above-mentioned structure,ThereforeThough it is low- 
viscosity, a gel fraction is high, there is little stickiness of the surface, and the cured|curing 
material which has a softness | flexibility by a low modulus and high elongation can be obtained. 
Claim: The following two components;The following two components; 
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Original Abstract: When the curable composition which uses as a curing|hardening component 
the vinyl polymer which has at least one crosslinkable functional group has favorable heat 
resistance and a weather resistance and a coating material is applyjcoated on it, it has favorable 
coating property,However,In order to lower|hang the viscosity of a compound, when plasticizers 
with comparatively low molecular weight, such as a phthalic ester conventionally known well, 
are used, it will become difficult for the cured|curing material to maintain the physical property 
of an initial stage in the long run, when a plasticizer flows out temporally by the heatjfever or a 
rain fall. Moreover, when the coating material called an alkyd paint is apply|coated, a coating 
material dries and it becomes difficult to cure|harden it.lt is made to cure|harden using vinyl- 
polymer (I) which has at least one crosslinkable functional group, and the curable composition 
containing polymer plasticizer (II).AbsenceThis invention relates to a curable composition.In 
more detail, it is related with the vinyl polymer which has at least one crosslinkable functional 
group, and the curable composition containing a polymer plasticizer.This invention are the 
following two components. ;( A) Vinyl-polymer (I) which has at least one crosslinkable functional 
group,And(B) It consists of a curable composition containing polymer plasticizer (II), and heat 
resistance of cured| curing material of crosslinkable functional-group containing vinyl polymer 
and weather resistance are hold|maintained over long period of time,Moreover, coating of the 
alkyd type|system|group coating material to a cured|curing-material top became easy. 
Claim: The following two-components: Vinyl-polymer (I) which has at least one crosslinkable 
functional group, and the curable composition containing polymer plasticizer (II).The following 
two-components: Vinyl-polymer (I) which has at least one crosslinkable silyl group and potting 
the electricity and the agent for electrons containing polymer plasticizer (II), or the curable 
composition for coating materials. 
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Original Abstract: 

The present invention has for its object to provide a curable composition which, despite its low 
viscosity, gives a cured product with a high gel fraction, low residual tack, low modulus, high 
elongation, and good flexibility. 

The present invention relates to a curable composition comprising the following two 
components: 

(A) a vinyl polymer having at least one crosslinking silyl group on the average per molecule: and 

(B) a photocurable substance, (C) an air oxidation-curable substance, (D) a high molecular 
plasticizer, (E) a reactive plasticizer or (F) a compound having one silanol group in its molecule 
and/or a compound capable of reacting with moisture to give a compound having one silanol 
group in the molecule. 

Claim: 

1 . 1. A curable composition comprising the following two components: 

o (Al) a vinyl polymer having at least one crosslinking silyl group of the general 

formula (1) on the average per molecule: 
o -[Si(R l ) 2 -b(Y) b O ] m --Si(R 2 ) 3 - a (Y) a (1) 

o wherein R 1 and R 2 may be the same or different and each represents an alkyl 
group containing 1 to 20 carbon atoms, an aryl group containing 6 to 20 carbon 
atoms, an aralkyl group containing 7 to 20 carbon atoms, or a triorganosiloxy 
group of the formula (Rprime) 3 SiO~, where Rprime represents a univalent 
hydrocarbon group containing 1 to 20 carbon atoms and the plurality of Rprime 
groups may be the same or different, and when two or more R 1 or R 2 groups are 
present, the plurality of groups may be the same or different; Y represents a 
hydroxyl group or a hydrolyzable group and, when two or more Y groups are 



present, they may be the same or different; a represents an integer of 0, 1 , 2 or 3; 
b represents an integer of 0, 1 or 2; m is an integer of 0 to 19; with the condition 
that the relation of a+mb<=l is satisfied and 
o (B) a photocurable substance. 
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Original Abstract: 

The present invention has for its object to provide a curable composition which, despite its low 
viscosity, gives a cured product with a high gel fraction, low residual tack, low modulus, high 
elongation, and good flexibility. The present invention relates to a curable composition 
comprising the following two components: (A) a vinyl polymer having at least one crosslinking 
silyl group on the average per molecule: and (B) a photocurable substance, (C) an air oxidation- 
curable substance, (D) a high molecular plasticizer, (E) a reactive plasticizer or (F) a compound 



having one silanol group in its molecule and/or a compound capable of reacting with moisture to 
give a compound having one silanol group in the molecule. 



Claim: 

1. 1. A curable composition comprising the following two components: 

o (Al) a vinyl polymer having at least one crosslinking silyl group of the general 
formula (1) on the average per molecule: 

-[SiCR^^bC^bOl.n-SiCR^-aC^aCl) 

o wherein R 1 and R 2 may be the same or different and each represents an alkyl 
group containing 1 to 20 carbon atoms, an aryl group containing 6 to 20 carbon 
atoms, an aralkyl group containing 7 to 20 carbon atoms, or a triorganosiloxy 
group of the formula (Rprime^SiO-- , where Rprime represents a univalent 
hydrocarbon group containing 1 to 20 carbon atoms and the plurality of Rprime 
groups may be the same or different, and when two or more R 1 or R 2 groups are 
present, the plurality of groups may be the same or different; Y represents a 
hydroxyl group or a hydrolyzable group and, when two or more Y groups are 
present, they may be the same or different; a represents an integer of 0, 1, 2 or 3; 
b represents an integer of 0, 1 or 2; m is an integer of 0 to 19; with the condition 
that the relation of a+mb<=l is satisfied and (B) a photocurable substance. 
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Original Abstract: 

The present invention has for its object to provide a curable composition which, despite its low 
viscosity, gives a cured product with a high gel fraction, low residual tack, low modulus, high 
elongation, and good flexibility. 

The present invention relates to a curable composition comprising the following two 
components: 

• (A) a vinyl polymer having at least one crosslinking silyl group on the average per 
molecule: 

and 

• (B) a photocurable substance, (C) an air oxidation-curable substance, (D) a high 
molecular plasticizer, (E) a reactive plasticizer or (F) a compound having one silanol 
group in its molecule and/or a compound capable of reacting with moisture to give a 
compound having one silanol group in the molecule. 



Claim: 

1. 1. A curable composition comprising the following two components: 

o (A2) a vinyl polymer having at least one crosslinking silyl group of the general 
formula (1) on the average per molecule: 
■ 

-[Si(R 1 ) 2 - b (Y) b O] m --Si(R 2 ) 3 " a (Y) a (l) 

wherein R 1 and R 2 may be the same or different and each represents an alkyl group 
containing 1 to 20 carbon atoms, an aryl group containing 6 to 20 carbon atoms, an 
aralkyl group containing 7 to 20 carbon atoms, or a triorganosiloxy group of the formula 
(Rprime) 3 SiO— , where Rprime represents a univalent hydrocarbon group containing 1 to 
20 carbon atoms and the plurality of Rprime groups may be the same or different, and 
when two or more R 1 or R 2 groups are present, the plurality of groups may be the same or 
different; Y represents a hydroxyl group or a hydrolyzable group and, when two or more 
Y groups are present, they may be the same or different; a represents an integer of 0, 1,2 
or 3; b represents an integer of 0, 1 or 2; m is an integer of 0 to 19; with the condition that 
the relation of a+mb<=l is satisfied and 



o (C) an air oxidation-curable substance. 
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Original Abstract: 

The present invention has for its object to provide a curable composition which, despite its low 
viscosity, gives a cured product with a high gel fraction, low residual tack, low modulus, high 
elongation, and good flexibility. 

The present invention relates to a curable composition comprising the following two 
components: 

• (A) a vinyl polymer having at least one crosslinking silyl group on the average per 
molecule: and 

• (B) a photocurable substance, (C) an air oxidation-curable substance, (D) a high 
molecular plasticizer, (E) a reactive plasticizer or (F) a compound having one silanol 



group in its molecule and/or a compound capable of reacting with moisture to give a 
compound having one silanol group in the molecule. 



Claim: 

The invention claimed is: 

1. 1. A curable composition comprising the following two components: 

o (A3) a vinyl polymer having at least one crosslinking functional group on the 

average per molecule and 
o (D) a high molecular plasticizer having a number average molecular weight of 
500 or over. 
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Original Abstract: 

The present invention has for its object to provide a curable composition which, despite its low 
viscosity, gives a cured product with a high gel fraction, low residual tack, low modulus, high 
elongation, and good flexibility. 

The present invention relates to a curable composition comprising the following two 
components: 

• 

o (A) a vinyl polymer having at least one crosslinking silyl group on the average per 
molecule: and 

o (B) a photocurable substance, (C) an air oxidation-curable substance, (D) a high 
molecular plasticizer, (E) a reactive plasticizer or (F) a compound having one 
silanol group in its molecule and/or a compound capable of reacting with moisture 
to give a compound having one silanol group in the molecule. 



Claim: 

The invention claimed is: 

1 . 1 . A curable composition comprising the following two components: 

o (Al) a vinyl polymer which has a main chain produced by living radical 

polymerization techniqiue, and has at least one crosslinking silyl group of the 
general formula (1) on the average per molecule: 

-[Si(R 1)2 " b (Y) b O] m -Si(R 2 ) 3 - a (Y) a (1 ) 

wherein R 1 and R 2 may be the same or different and each represents an alkyl group 
containing 1 to 20 carbon atoms, an aryl group containing 6 to 20 carbon atoms, an 
axalkyl group containing 7 to 20 carbon atoms, or a triorganosiloxy group of the formula 
. (Rprime) 3 SiO~, where Rprime represents a univalent hydrocarbon group containing 1 to 
20 carbon atoms and the plurality of Rprime groups may be the same or different, and 
when two or more R 1 or R 2 groups are present, the plurality of groups may be the same or 
different; Y represents a hydroxyl group or a hydrolyzable group and, when two or more 
Y groups are present, they may be the same or different; a represents an integer of 0, 1, 2 
or 3; b represents an integer of 0, 1 or 2; m is an integer of 0 to 19; with the condition that 
the relation of a+mb<=l is satisfied and 



o (B) a photocurable substance. 
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Original Abstract: 

Attempts have been made to reduce the tackiness of the surface of a cured article containing a 
vinyl polymer having crosslinkable silyl as the curing component, to facilitate the application of 
an alkyd coating to the cured article, and to obtain a flexible cured article by using a curable 
composition having a low viscosity. Curable compositions which contain: (A) a vinyl polymer 
having at. least one, on average, crosslinkable functional group (crosslinkable silyl, etc.); (B) a 
photo-curable substance; (C) an air-oxidation curable substance; (D) a polymer plasticizer; (E) a 
reactive plasticizer which is a vinyl polymer having one or less, on average, crosslinkable silyl 
group; or (F) a compound having one silanol group per molecule and/or a compound capable of 
forming a compound having one silanol group per molecule when reacted with moisture. 

Des tentatives ont ete faites pour reduire le pouvoir adhesif de la surface d ! un article polymerise 
contenant un polymere vinylique, dans lequel l'agent durcisseur est un silyle reticulable, pour 
faciliter Tapplication sur ledit article d'un revetement alkyde et pour obtenir un article polymerise 
souple au moyen d'une composition durcissable de faible viscosite. L'invention concerne des 
compositions durcissables comprenant: A) un polymere vinylique renfermant au moins, en 
moyenne, un groupe fonctionnel reticulable (silyle reticulable, etc.); B) une substance 
photodurcissable; C) une substance polymerisable par oxydation a Fair; D) un plastifiant de 
polymere; E) un plastifiant reactif represente par un polymere vinylique renfermant au 
maximum, en moyenne, un groupe silyle reticulable;ou F) un compose renfermant un groupe 
silanol par molecule et/ou un compose capable de former un compose renfermant un groupe 
silanol par molecule quand il est mis a reagir avec Thumidite. 
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1. »srH4b£#4&» ^T^tt^: (Ai)##^¥^«rM£i>-^£ 
5 -[Si (R 1 ) 2 - b (Y) b O].-Si (R 2 ) 3 - a (OH). (1) 

-tg^^tfj^. *w 7-20 ^«jR?i»^^3S«*^<RO a siOhj9f*»H^r#i 
^o> k 2g(3^it, b^^o. im2tomm, mm^Q-i9&}&m, 

a + mb > 1 #J;£3^; A 

2. ^wjit i m^nmitm.^m, jt*&*Mte4Mima** 

15 ^MfiHlMHP 1. 8. 

20 5. »*l«B* 1-4 21— JW*feW^rH4kfi-fr«. ^+Z.#3UR^<WCA1)A 

25 JtjfcJilW*^ WSi!>— ^±3£5l5£ (l)-**W2!lE«tt 

8. $\%L%m& 1-7 21— JJfifeW^rHfllffl^*. £ + Zi»«£;«»(Ai)* 

(l)^i^^^g*^^7it^^Z i ^S#.#!M^^^^^^Z i ^ 
30 (2)^^^(l)4 1 ^t#W^mie^^Z 1 ^»^^-^'^^^S^m^^ : ? 



9. tnu%m& 1-7 z.-m&fti^mikm.'&yQ, n^z^mmm^ai)^ 
li. nmtt>m.&%s, &-£*nTm*t»*a# : (a2)^#^±^wm^-^ 

-[Si (R 1 ) 2 - b (Y) b O].-Si (R 2 ) 3 - a (OH) a (1) 

&m tfffimm^mrTfiR^m^^M 1-20 tmm^&jfam^^ 6-20 

-iN^J^lft^^ 7-20 -t^JI^^^^^S^CROaSiO-Bf^^HWa 

£4« R'i^^W 1-20 -tWt^M%LVt&^> R'^JU^m 

io> 1, 2 i 3 wit, b^o. im2Mmm, mm^o-wmmm, 

SSIJEa + mb > 1 ffij^ciSS; & 
25 12. ftl&^W* 11 MaWWHftfi-S-*. ^*^SI^tKA2)[tt#^ 

13. f>a&.mm$t 11 ^ 12 j^&tonr@*fc^-$r, J^z.***^*^) 

15. ft&mm^n-iA^-ffi&m^m#>m.<k%!i, ^^mmm^m 



16. im®.mm& 15 ffii&&jw®4k®.&m, %*z>$$mm&yua2)^m 

17. namm& n-16 z-m^m^mitm.^, n^z^mmw^mm 
is. ^fe^j^ n-17 z.-ffii&m»sntt>m.'&m, ^z^mmm^m 

15 19. immm& n-17 x-m^m^mvc^m, ^z^mmm^im 

20. num^ n-19 :t-£r&w?5rHflsa-£4&» ^^nM^stis 
fi^{t<j^i.8o 

30 23. tnUmm^t 21 i& 22 #p&ift^M*ll^#J, H^tl (A3) 



24. tn^m^ 23 ffi&tfypfm4km.&%3, £+2^stg£SS£-4&(A3);fc^ft 

25. jnRjpjs* 21-24 2,— ^fjfiw^rHflsffl^*. ^Zs-mmw^(^) 

5 26. Inft^lS^ 21-24 it-ffafcMRTHteffl^fc. Z»#MR-£*&(A3) 

27. 21-24 £~-J^&toRT0tti&£-«&, ^^Z»^S^^(A3) 

28. jnft5HS* 21-24 ^-JJfifeteRrHftffl^*. ^+ZJ#»£^(A3) 

io tt£&tt*fl&BB3rft£. 

29. Jn&jfilK* 21-24 2:-#n£SKi rT@^^, K+&#a£3E£-4&CA3) 

30. ft&jftll^ 21-24 £--J^£M^@*UBl^, ^+Z.*SS£-^4&(A3) 
15 31. ftJ^jRIS* 21-30 ^—J5f^W^rHlfcffl^» ^4»Z.*^^CA3):. 

32. ft&tts* 31 ffi&to»imik&&y}> ^z^mmw^im^m 

33. JqftjftIS* 32 MiBWRTiafliia^*. £+JR^*M£&gi»ltefe* 

20 fc/8£4 l *&JRM^7G*«3ll3£4'£ 7. 8. 9. 10 «g 11 ^^3±^JS^^tJ 

35. taumwm 34 ^j&fi?jRr@<ffc&-£<B&, £+i±*&JM^*MMHfci;ft 

25 -S-^o 

36. »tt3PJ5* 21-35 2:-j|f326»RrH4fc«l^«r. I'fi^iSlKfi) 

fitlffci^Tm^J 500-15000c 

37. wuit 36 jwattRriBfta-&», &t¥Mfr=?mmmmMmt% 

800-10000 o 

30 38. ita$L%m& 37 f^MWIM^. ^*iS#^iill#J(D)|ft!£$r#J 

^•fl^ 1000-8000 o 



39. 21-38 2,-&r&mtfmik*&&®, M*nfr=?^MM(i» 

5 41. $R&«|£$ 39 US 40#n£lftW@tt&lH£l, ^it^^iMlKD)^ 

42. inwj^ 40 41 m^m^smitm^, n^m^mmmir))^ 

43. ^amm^ 40-42 ^-pmm^mitm^m, ^M^mmm(r>) 
10 ^^iss^s^im^o 

44. $a^jn^ 43 Brmm^imitm^, n^^^mmmw^m^ 

45. ftmfjs^ 21-44 ^-mm^mitm.^, s^fs^- 
^^^mmmzsmmm^m^ 100 s*^, aHH^fifrjcwwiq 

15 Ai^ 5-150fM = 

46. wmitmitW), ^nymm&ft: (A4)^#^^w^4>^ 1. 1 

-[Si (R 1 ) 2 -b (Y) b 0] n -Si (R 2 ) 3 _ a (0H) a (1) 
R 1 ^ R 2 IBMI^P1,MJ-^«^W 1-20 ^^i^^^Ss^ 6-20 

20 ^wtm^M^m. -sm 7-20 -ta^T^^^^^^CROaSio-^suHwm 
m^&$&m<m, r'^^^- 1-20 ^>hR'pr^ffiii] 

^0, K 2j£3lft^ifr, b^O, lUUlftllfC, m 0-19 
25 a + mb 2> 1 &}%z%; R 

47. tmmm^ 46 pAm^m^m.^m, ^Zsmmm^a^m^ 

M^^lrft'J^ I.8. 

30 48. &iu%m& 46 $ 47 pmmnmitm^, ^z^mmm^m 



49. ipftjfilH* 48 ^ttRTHfliffl^. &*Z,M%m-&%}(A4)%frffi 

50. tmUmmM 46-49 t-0f^»W@ftlB^», &*Z.#SI££-4&(A4) 

52. *njR5fil3&# 46-51 ^.-^fifjRrS^^-tf, ^4«Z.»*m^(A4) 

53. jnttSHSI* 46-52 ^-^WRTHftSa^*, £+Z,#*»te-«»CA4) 

(2)^^^(l)+Mf#^^^fifjZ»^^^#l-^^^^^*t^^ : ? 

54. infeJPJH^ 46-52 J5fi£ftl*0#£&'£-*&. ^+Z.«S3R-^4a(A4) 

55. JnftSfilS* 46-54 2.-J3fi£iftWB4fc^*.' £ + (E) ft 
^fc^MtHt* 1.8. 

56. ^P^^iJ^^ 46-55 3L—ffi&&}aSffiftm.&V3, MM (E) W 
%kMft=? : SL% 500-15000. 

30 57. frifcflJS* 46-56 Jff^WWSftffl^tt.- £ + $&tt:»$Sfcl (E) W 

ttJgfiS T Z.#*S*-&#r (A4) . 



58. immm^ 46-57 ^.-Bfmm^smmR^, n*m&mmm(E)& 

59. ftttfiff* 58 Jtfj£fcF^@#fc'£4&, ^ + ©tt-iHSfi*ll(E)*M#» 
5 60. £oWJ§^ 46-59 ^— JlfiSte^Slflifi^W.-'Jt+SttiiJfilWOS)^ 

62. wmm* 46-6i 2L-pmmm4tm.nr®, i^wkeii 

(2> ft*** (1) ^ J^#^ttffi^«t-»AWiliStt^*«W 
15 )|JiLW«*j)tttZ.tt^'£4fci 

63. 46-61 £-^i£OTS4fc&-£^. ■/ (E) A 
25 (3)^AWm^(l)^^^tt¥a^^^SL^^^^MP^?IJBIfi^^ 

64. »imit*&&®, Q^toTm & rn.fr: asm^^^m^-^ 

30 ^-tfe*lRr»59. 

-[Si (ROa-b (Y) b 03,-Si (R 2 ) 3 - a (0H) a (1) 



&m ^mm^n^Rm^u^^ 1-20 ^mw,^m^m^^ 6-20 
^awyw^aws-* 7-20 -^ke^m^*. m^^m^m^ r 1 ^ r 2 ^ 

5 2&«$t> m5g^O-19lft», &#M£a + mb > 1^1; R 

=?^-^m&mmm mvc^mvc^ (id » 

65. ^Pfe^j^ 64 ^fitJRT^^^, ^^Z,^^tKA5)6<J^ 
S^ft'h^ 1. 8. . 

io 66. $n%Lmm& 64 m 65 j^3$fieji5rH4b&-£*4&> z.»3l^4&(A5) 

68. JpftjR!5l# 64-67 i.—J|f4BttWHftffl#4to. K + Z.»a5*^*(AD 

70. jp^jpjas* 64-69 z.—m&mvimikm'&ya. ^+z**»ir^-4*f(a5) 

20 71. $Pft^J3l^ 64-70 2.— M^WRTS^fca^^, 3£ + Z.flM&fc'^ CA5) 

72. JpRjpJH* 64-70 21— J5fit»Rriaft;*a^-«. £ + Z.»£JPte«(A5) 

30 *m-&fiJPT^WW^rffi»a»i 



o) &MmM& (i) ^m^m^vc^^mMMfmP 

73. jh^jii 64-72 z.-tm^mvcm.&m, n^*&<fr(F)Mmfr^ 
tmunmm (i) vxm&imm*: 

(R 26 ) 3 SiOH (48) 

r 26 *^^- 1-20 -tmrnTM-iftfem, ^-t R 26 ^r^^isj^^i^c 
io 74. imfcm^& 64-72 ^-mmm^®ikm.&w, mttm.fr wtfsm 

(R 26 ) 3 SiOH (48) 

js* R 26 ^-^ -1-20 ^mm?®-® ^R^numm^no 
is 75. imumw& 74 mmMnmikm.'&m. mma.fr wmt^kfr 
&mmmmfr?M;^-^m&mmmMik&w&}ft-&w (id m. 

(CH 3 )SiNHSi(CH 3 ) 3 , 

76. ta$&m& 74 ■ m&tij*rwuM&&*s> ^mtt^fr^^^fr 
^.mnmmfr^M^-^mmmmmmit^mmit^m (id wM^ugm 

20 ^: 

((R 26 ) 3 SiO) n R 27 (49) 
£4* R 26 ^*^T 1-20 R 26 oTUiffllil^IWI: 

77. jiflWJI* 73, 74 ^ 76 0r&ift^ifc^1^, & + 2Hr»5S(48) 

25 mmm^fo&w, m^~^R 26 m^^m. 

78. ftl#7Jf^;£ 73 ^ 74 #r&lft^©tt£&lH^ ^*®5£(48)#P3Hfcl^ 

79. $0WJg^ 76 ^^oTH^^tf, &*2cT«(49), r« 
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ft%mWi&W, B^Jf^n 247403/89 #1 B^JF^ 255415/93 4BfT 
0#^JF4Hfc 262808/93 ^7H*«*tU^*:fc5|tfSW Pl'MMM 
25 B^Jf^W. 211922/93 T~m^U ¥E£^^$B36tJ (¥1) W'M^ 



Mo 

B^JH^m 080249/99. Blf&ft&U 080250/99. B^&Jt&M 005815/99. 
5 Bfc&Jf'&n. 116617/99. R*&Jf2:fo 116606/99. B#£7HHfc 08057 1/99 . 
B5jc^5T^m 080570/99. S^JP^m 130931/99. B^&Jf&m. 100433/99. 
B#&- Jf^m 116763/99. B#£rJF2^ 272714/97. B#2r?HHft 272715/97 ^] „ 

20 <a*. S^TftteK^ttttttWffi^^^ittfflsW^ftiitfi*!! (Win 

m«jR»*^*4>. wift#Hii^«»*wtt«ttJK,. rant, fr^mrtrnm^ 




10 #w*ifcffiftJtt£ft*M*«. 

AS. MMa34MH^*J^Hfti^^»^*fe. B*^JF4MR 34067/86 W 0 
*£Jf<k*H 9268/89 ^JFT»Ttt*i JnA^^llW— ^?iiS»*fflW^ 

15 «#J&fc»4fc-£*r). 

UM, ftH^fl^K 34067/86 

-[Si (R 1 ) 2 -b (Y) b 0] o — Si (R 2 ) 3 - a (Y) a (1) 

6-20 >h«JR^ W5f *W 7-20^JI : ?W^^^i^(R')3Si0-^ = 
30 R'^^W 1-20 ^JS^Mfifr^S. ^ R'RT 



fflMfc, *#*ifia + mb > 1 # 

'(c)S*l'*WfcRrH<fcWi»Jlf- . 

*^WW*H^Bff^XRrHftffl-6-4fc. (A3)¥^m^4>^ 1. 1 

«* 7-20 ;^«*^W5f«s». *z,»M*«w±tt*«tt*-'frfiiaiffff 

20 (F) «^AW^^^H»ifc*»ff /aRtt^zK^fifiW^^^W 

W*^*lS»flrBtti Wffl*4ftft* CAD A 
30 *JJBf|£(Al)*tfh »i£&*&*t*ffi£JB. 
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m)mmm^m. wmmmmzm* (w&m&mjEmm. (wmm&Wifr 
5 nm^ iwmmmwtiETm. (¥*)w*m»t»* (^m)mmmmrm. (¥ 

*)W**«IEJfc». (¥*)^#ttiEB». (¥»W#K5fB», (¥36) Pf* 

ftjEftM. (¥*)w«»iE^a. 2-z,saii> (¥^)m$^ 

z.*z.»* (f^m^m 2-^mz:s-2-^mT^z.sg. (?i)p?nR 2-± 

%imwm%-ft, #mm&Mwi&^ ¥m±h&mmi&^ z.s^@»j&> mm 
T^&m®.&, &mzk*Wtfij&, 3«^*itt$c, 



4o%(fi4). ffi±wiirM mtuwrnnmrnm^n 

MS^^*^^^*^-****^ 1-8, $H£:&^*^ 1.7, 

^ 1. 6, fiSMft***?' 1.5. &8J#W**;fc^ 1.4, «#*?F* : 3 t l..3. 

Z,^^^-^t/(Al)^fC^^ : ?*5e#SlJi5gM, -ffi&££& 500-1,000,000 
IS® ft » M#£ 1, 000-100, OOOo 

4*1, #3i4*JB**»JlMM*. 3**#|ft)8**Bt, 4St*9IAjlfcfr*HW* 



(Mw/Mn = 1. 1-1.5) &VtfiL&&T: Mitm^^-W^l^MiXiXit 

BJ ^ 4- ft &^&&Js% ftr&icJK. . 

n&mftmfctt "stifiii^* ^ffT^stj^s^. 0**n, 

i^&^&^ft] J. Am. Chem. Soc. , 116, 7943 (l994)^f^^^^-nM#@g 
-&-4&ft2r«; ftl Macromolecules, 27, 7228 (1994)#fjS£, ffiffl^JnjR^ft,^ 
S (rapping agent)ft3F*£ ; Jt^MWtH^flS^f^^^l^J^iiaE 

^TifcJ^^^^i iS^^-^"^, Rr#^Matyjaszewski^: J. Am. Chem. Soc, 
117, 5614 (1995); Macromolecules, 28, 7901 (1995); Science, 271, 866 
(1996); WO 96/3042; WO 97/18247; WO 98/01480/ WO 98/40415; Sawaraoto 

Macromolecules, 28, 1721 (1995); B^^-^f^tR 208616/96 
Jf&flL 41117/96. 



^jStfW^TSi&Siifett Z.#*JfE;&-<» (Al) fitJ^^-HJS, g 

S^^feS^S^^JP^ 132706/92 J|fi*W^*f^«f^-*tt^*l 
»W#**5ft*»*-&*tt-56f*» »0*&ff^* 271306/86. 0#1?*!l 2594402 
10 *PB;*:4HHMR 47782/89 jffttttJfB^jBSM^ #»«**fls4**fts*«l* 

1T5fc> Wfifett^ &"*a!fitiH3W (capping agent) <ta«*Cte«»M'fe:£. ^ 

fflif ^^WJiiis fii (=n-o ♦ i Ai^«i3. 
15 ^^^F^PBta, <atu38iS35f3Sift«niiifee-*ai^#. 2,2,6,6-^^^-1- 
«iciiA**n 2.2,8,5-ft«tt-i-itt*tt*t&**- aM-fWfWKr** 4 

^) 2, 2, 6, 6-0?i-l-|SI £ AS (TEMPO) > 2, 2, 6, 6-0 Z^HHPSlS* § 
&£s 2,2,6,6-gg¥»'-4-^-l-9g^«.g*«> 2,2,5,5-Bfi-l-lft^ 
20 ft £ AS, l, l, 3, 3-0 fP3^2-# -fil&SP*, SWN, N-Z&TStlt § 

Sl„ }g£q galvinoxyl g AS6»^ Hi 4*RTffl*^#5fiBfe S A*. 

#tt«i»a-frtfc3Bl*«liR«. teStefiWAfcfl-'pg *m»*w«jb 0.1-10 



#P Macromolecules, 1995, 28, 2993 ffi&M&}, &lT#r^rc£t*IB:'ffc-£- 



ft. 

M: WW T W : C 6 H 5 -CH 2 X > C 6 H 5 -C (H) (X) CH 3 . C 6 H 5 -C (X) (CH 3 ) 2 (± DO ffy fg ft 
5£ C 6 H 5 ^^^S, X * J« * JS ^ ) , R 3 -C(H)(X)-C0 2 R 4 . R 3 - 

20 C(CH 3 ) (X)-C0 2 R\ R 3 -C(H) (X)-C(0)R\ R 3 -C(CH 3 ) (X)-C(0)R 4 (±Mfi<Jf!gft5*;+> 

m.mm^), R 3 -C 6 H,-S0 2 X(±M6tJ^ft^ + J R 3 ^^^^^20 ^QLRl? 
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R 6 R 7 C(X)-R 8 -R 9 -C(R 5 )=CH 2 (2) 
«lE#IW***fflI*« t R 8 ^-C(0)0-(@|^). -C(0)-QB 
l-20>h«JR ; ?fl?|z:ffrW*ia6Hi XM> ft***?-- 

mm. is. as. ai^. r 6 *p R T flr«£#&'w«p«i»#s*** &imiK 

XCH 2 C (0) 0 (CH 2 ) n CH=CH 2 , H 3 CC (H) (X) C (0) 0 (CH 2 ) „CH=CH 2 . (H 3 C) 2 C (X) C (0) 
0(CH 2 ) n CH=CH 2 . CH 3 CH 2 C(H) (X)C(0)0(CH 2 ) n CH=CH 2 . 

Cl 

X 

<JbffiW&tt5*;+» X3f*U SUMU^f. n 3j 0-20 ; 
20 XCH 2 C (0) 0 (CH 2 ) n 0 (CH 2 ) a CH=CH z , H 3 CC (H) (X) C (0) 0 (CH 2 ) n 0 (CH 2 ) „CH=CH 2 N 

(H 3 C) 2 C (X) C (0) 0 (CH 2 ) n 0 (CH 2 ) B CH=CH 2 , 
CH 3 CH 2 C (H) (X) C (0) 0(CH 2 ) n 0(CH 2 ) n CH=CH 2 . 

Cl 

^ / T^C02(CH2) n O-~{CH 2 ) rTi CH=CH 2 
X 

25 

o.m.p-XCH 2 -C 6 H 4 -(CH 2 ) n -CH=CH 2 .Osm,p-H 3 CC(H) (X) -C 6 H 4 - (CH 2 ) n -CH=CH 2 . 



o. nu p- CH 3 CH 2 C(H) (X) -C 6 H 4 - (CH 2 ) n -CH=CH 2 (±M^^^^4 1 , X 3jf[> $ 

o. nu p-XCH 2 -C 6 H 4 -(CH 2 ) n -0-(CH 2 ) ni -CH=CH 2 . o, nu p-H 3 CC(H) (X) -C 6 H 4 - 
0- (CH 2 ) n - (CH 2 ) B -CH=CH 2 . o. nu p- CH 3 CH 2 C(H) (X) -C 6 H 4 - (CH 2 ) n -0- (CH 2 ) m 
5 -CH=CH 2 (±®^^^^4', X^t, n3jl-20|ftMt m ^ 0-20 

o. m. p-XCH 2 -C 6 H 4 -0-(CH 2 ) n -CH=CH 2 . o. m. p-H 3 CC(H) (X) -C 6 H 4 -0- 
(CH 2 ) n -CH=CH 2 > o. nu p- CH 3 CH 2 C(H) (X) -C 6 H 4 -0- (CH 2 )„-CH=CH 2 (±MW^^ 
X^jfU SUSWJR^. n^0-20W»); 
10 o. nu p-XCH 2 -C 6 H 4 -0- (CH 2 ) n -0- (CH 2 ) B -CH=CH 2 > o> nu p-H 3 CC (H) (X) -C 6 H 4 -0- 

(CH 2 ) n -0-(CH 2 ). -CH=CH 2 . o> nu p- CH 3 CH 2 C(H) (X) -C 6 H 4 -0- (CH 2 ) „-0- (CH 2 ) „ 
-CH=CH 2 (Jl®ltt^;£4^ X^iU ^^cmJI-?. n % 1-20 ftj^ifc, m ^ 0-20 

ft^t&^fo^&fc®' aswais!i»winTia5^(3)M*^*: 

15 H 2 C=C(R 5 )-R 9 -C(R 6 ) (X)-R 10 -R 7 (3) 

R 5 .R 6 .R 7 sR 9 fP X^»±,R 10 «^^6?lfi>-C(0)0-(^)>-C(0)-(ffi 
^)§Ko-. m-^p-3E^^o 

r b **»w*jS*£ 1-20 ma (^sa nr^tMt 

20 ±, sift, ik&mm— -t'mmmm. &&muT, m-mm^.^mz,mm 

feit, @Jtb R 10 ^j»Jti* C(0)0 @J&, R 10 WmM&ttfc. 3 R 9 

^H&tfJfifch R 10 UAC(0)0. C(0)363E*ai*l[. 

5£(3)4fc^&W:JM*^*PTi CH 2 =CHCH 2 X. CH 2 =C(CH 3 )CH 2 X. CH 2 =CHC(H) 
(X)CH 3 . CH 2 =C(CH 3 )C(H) (X)CH 3 . CH 2 =CHC(X) (CH 3 ) 2 , CH 2 =CHC(H) (X)C 2 H S . CH 2 =CH 
25 C(H) (X)CH(CH 3 ) 2 . CH 2 =CHC(H) (X)C 6 H 5 . CH 2 =CHC(H) (X) CH 2 C 6 H 5 . CH 2 =CHCH 2 C (H) 
(X) -C0 2 R. CH 2 =CH (CH 2 ) 2 C (H) (X) -C0 2 R, CH 2 =CH ( CH 2 ) 3 C (H) (X) -C0 2 R. CH 2 =CH (CH 2 ) 8 
C(H)(X)-C0 2 R. CH 2 =CH CH 2 C(H)(X)- C 6 H 5 > CH 2 =CH (CH 2 ) 2 C (H) (X) -C 6 H 5 %\ CH 2 =CH 
(CH 2 ) 3 C(H) (X)-C 6 H 5 

30 



o-,m- p- CH 2 =CH (CH 2 ) n C 6 H 4 -S0 2 X#Jo- m- p- CH 2 =CH (CH 2 ) n -0-C 6 H 4 -S0 2 X 
(^i&mWlK* > liXmU, m&WM^; n 3j 0-20 o 

±^&i» ¥ femmm^tii &&&&& m^. ) ^t^Ti^ (4) m 

5 R 6 R 7 C(X)-R 8 -R 9 -C(H) (R 5 )CH 2 -[Si (R u ) 2 - b (Y) b 0].-Si (R 12 ) 3 _ b (Y) a (4) 

rK r\ r\ r\ R 9 m x ia±ffi)&i R u *n R 12 ^-^^^20 +&m? 

m&m^ ^mm^ffi^&w hsio ft (a* r 1-20 * 
10 ^tu±YmmH, ^nmmnm^m; awmmmo. u 235-3, b^mm 

0. 1^2, m^gfcO-19, &#^«£a+mb^l|ft^., 
it^:(4)^t?^AW'J : f^t 

XCH 2 C(0)0(CH 2 ) n Si(OCH 3 ) 3 . CH 3 C(H) (X) C(0)0(CH 2 ) n Si(0CH 3 ) 3 . (CH 3 ) 2 C (X) 
C (0) 0 (CH 2 ) n Si (0CH 3 ) 3 , XCH 2 C (0) 0 (CH 2 ) n Si (CH 3 ) (0CH 3 ) 2 . CH 3 C (H) (X) C (0) 0 (CH 2 ) n 
15 Si(CH 3 ) (0CH 3 ) 2 , (CH 3 ) 2 C(X) C (0) 0 (CH 2 ) „S i (CH 3 ) (0CH 3 ) 2 

XCH 2 C(0)0(CH 2 ) o 0(CH 2 ) B Si(0CH 3 ) 3 , H 3 CC(H) (X) C (0) 0 (CH 2 ) n 0 (CH 2 ) . 
Si(0CH 3 ) 3 v (H 3 C) 2 C(X)C(O)0(CH 2 ) n 0(CH 2 ) m Si(0CH 3 ) 3 .CH 3 CH 2 C(H) (X) C(0)0(CH 2 ) n 
0 (CH 2 ) B Si (0CH 3 ) 3 , XCH 2 C (0) 0 (CH 2 ) n 0 (CH 2 ) B Si (CH 3 ) (0CH 3 ) 2 . H 3 CC (H) (X) C (0) 0 
20 (CH 2 ) n 0 (CH 2 )„-Si (CH 3 ) (OCH 3 ) 2 > (H 3 C) 2 C (X) C (0) 0 (CH 2 ) „ 0(CH 2 ) n -Si (CH 3 ) 
(0CH 3 ) 2 . CH 3 CH 2 C(H)(X)C(0)O(CH 2 ) n 0(CH 2 ) ID -Si(CH 3 )(OCH 3 ) 2 

Cfcifct&tWK Xft**. aiBMWR?: nft*l-20ft»»i ■ ft* 0- 
20M8E*); 

o-, m-, p- XGH 2 -C 6 H 4 - (CH 2 ) 2 Si (0CH 3 ) 3 . o- nr, p- CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) 2 
25 Si (0CH 3 ) 3 s o-, m-, p- CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) 2 Si (0CH 3 ) 3 > 0-, m- p- XCH 2 - 
C 6 H 4 -(CH 2 ) 3 Si(0CH 3 ) 3 . o- m- p- CH 3 C(H) (X)-C 6 H 4 -(CH 2 ) 3 Si(0CH 3 ) 3 . o- m- p- 
CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) 3 Si (0CH 3 ) 3 ^ o-, m-, p-XCH 2 -C 6 H 4 - (CH 2 ) 2 -0- (CH 2 ) 3 
Si (0CH 3 ) 3 . o- m- p- CH 3 C(H) (X) -C 6 H 4 - (CH 2 ) 2 -0-(CH 2 ) 3 Si(0CH 3 ) 3 . o-, m-, p-CH 3 
CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) 2 -0- (CH 2 ) 3 Si (0CH 3 ) 3 s o-, m- p-XCH 2 -C 6 H 4 -0- (CH 2 ) 3 
30 Si (0CH 3 V o-, m~, p- CH 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) 3 Si (0CH 3 ) 3 . o- m-, p- CH 3 CH 2 
C(H) (X)-C 6 H 4 -0-(CH 2 ) 3 -Si(0CH 3 ) 3 . 0- m-, p-XCH 2 -C 6 H 4 -0- (CH 2 ) 2 -0-(CH 2 ) 3 - 



Si (0CH 3 ) 3 . o- ra-, p-CH 3 C (H) (X) -C 6 H 4 -0- <CH 2 ) 2 -0- (CH 2 ) 3 -Si (0CH 3 ) 3 . o- m-, p- 
CH 3 CH 2 C (H) (X) -C 6 H 4 -0- (CH 2 ) 2 -0- (CH 2 ) 3 -S i (0CH 3 ) 3 

(ffi^igma**, x.ft*tu ^iif)^. 

5 £ttftft*4th 

(R 12 ) 3 - a (Y) a Si-[0Si (R 11 ) 2 . b (Y) b ] B -CH 2 -C(H) (R 5 ) -R 9 -C (R 6 ) (X)-R 10 -R 7 (5) 
R 5 . R<\ R 7 . R 9 . R 10 . R u . R 12 . a. bs in. X 5fB Y ^j5C£n_Lo 

(CH3O) 3 SiCH 2 CH 2 C (H) (X) C 6 H 5 . (CH 3 0) 2 (CH 3 ) SiCH 2 CH 2 C (H) (X) C 6 H 5 . 

10 (CH 3 0) 3 Si (CH 2 ) 2 C (H) (X) -C0 2 R, (CH 3 0) 2 (CH 3 ) Si <CH 2 ) 2 C (H) (X) -C0 2 R. 
(CH 3 0) 3 S i (CH 2 ) 3 C (H) (X) -C0 2 R. (CH 3 0) ^ (CH 3 ) S i (CH 2 ) 3 C (H) (X) -C0 2 R. 
(CH 3 0) 3 Si(CH 2 ) 4 C(H) (X)-C0 2 R, (CH 3 0) 2 (CH 3 ) Si (CH 2 ) 4 C (H) (X)-C0 2 R> 
(CH 3 0) 3 Si (CH 2 ) 9 C(H) (X)-C0 2 R> (CH 3 0) 2 (CH 3 ) Si (CH 2 ) 9 C(H) (X)-C0 2 R> 
(CH 3 0) 3 Si(CH 2 ) 3 C(H) <X)-C 6 H 5 . (CH 3 0) 2 (CH 3 )Si(CH 2 ) 3 C(H) (X)-C 6 H 5 . 

15 (CH 3 0) 3 Si(CH 2 ) 4 C(H)(X)- C 6 H 5 > (CH 3 0) 2 (CH 3 )Si(CH 2 ) 4 C{H) (X)-C 6 H 5 

(±a«it»5t+, x ft*t§u mMmm^: r ^^^20 tt^fWM^ 

HO- (CH 2 ) „-0C (0) C (H) (R) (X) 
20 , X ft**; ft^Hl? s R ^7-^^20 'NMC^Wtt*, 5HM2fft£i 

n ft* 1-^20 A«J«E&. 

H 2 N-(CH 2 ) n -0C(0)C(H) (R) (X) 

, x ft**, r ^mh^^^2o ^mm?®mm, %m 

25 j£5f^*: nft*l-20»«E». 

o 

P> (CH2) n O 

R 




jD^£SS; n ft* 1-20 «!*E». 
5 WFft: 

o.m.p- X CH2-C6H4-CH2 — X 

CH a ^ CHs CHj 

cm*- x — CH 2 — CfiHt-CHg—X ».«.P- X-— GHz*— CgH^-CHj— X 

CHa CHj 

<JL&l£8l5t+. C 6 H 4 ftME^; Xft*^, 

H H CHj, CHg 

X—C -(CH-^-C X X— C (CH^-C? X 

CO2R CO2R COaR COzR 



H H CH, CH 3 

-C (CH^-6 X X—C (CH^-C X 

COR COR COH COR 



(_fc«»»*+. r ft*^-^2o ^mm^mmm. -&aM£tt£t n ft^ 

10 0-20ftSS#s Xft**U i^ilf); 

ck, CH3 

X^CH^c-CHsr-X X— CH — C — CH— X X~C C— C— X 

O CH,0 CHa CH3 O CHa 

X~GH~ {CH^-CH-X 

(±^^5*;*, xft^tu mmmsiTt n ft* 0-20 &«$o ; 

0 o 

X — CH 2 ~C~0— (CH^^-O— C— CH 2 — X 



15 



CH3O o ^ 

X — ch—c— O— (CHj)„-0-*C— CH — X 



14 



CH 3 O O CH, 

I B II i 

X— C C-O— {CH^-O— C— C X 

CH 3 CH 3 

CHa CH3 

X— CH 2 -C C GHz— X I 

|| fl X— CH— C— C— CH— X 
OO i| |( 

O O 

CH, CH3 
x _ f H _c_ r CH-X 
CH 3 O O CH3 

9 0 

!l n 

<wtur- x — CH 2 -C— O— CeH,— O— C— CHz— X 



f*? ft* 



w- X — CH— C— O— CbH4— O— C— CH— X 

CH.O o «, 

«*m*- X — G C— O— CbHi— O— C— C X 

CHa CH, 



X — SOz-CeH^SOa— X 

^^'t^mmf-Ttmmm^m 7> 9. 10 u mmitm^mm^, 

&#^y£&MflqAl2#, £n 2,2 , -^«9;i£i)U£#j£^ i,io-^u&B»^fij 

tam^mz,-m, 3Ez,*=i8c^A¥*=(2-fa;aiz, 
(Feci 2 (pph 3 ) 2 )s -jftmm~^mM^(nici z (p?h 3 ) 2 )m-iftmm~^Tm 



15 



mmm, tnz,mmmm.^m t &ix&mm, in nm.^ mmm, in 
mm, ^mz^mmm^m^rmm-, mmm, inwm, z,m, mm, &mm, 
5 jErmmurW; mmm, inz,m, nmm^mx mmm, ivLZ.mz.mmz. 
mrm-. mmmmm, inmmM.z.mmmmMmm; -zam^-m&m 
mm^mm^u±m^m<. m&pj& or-^oorifrM^&Hi^T, 

^ 50-150'C, ^Jifc^a^^tlttWo 
10 <3£$H£¥f£*&» 

-[SiCROz-bCY^Oj^-SiCR^a-aCOH), (1) 

, r 1 r 2 c^&m, c 6 _ 20 c 7 _ 20 (r* ) 3 sio-^^=w 

15 Uli^KSt^ R' ftt CHo-t'M, Ht R' «r^i|i|^|5l) , 

-t* R 1 ^ R 2 i*t, -SfpPnU^ISJ^Iel; Y ^^^rTtK^S, ^£P5^ 
MtyiYiBt, ^n«riM^|s]5R^|5l; a^3SSfc-0, 1> 2 3, b 

.Rr***fflRriu*2ic«*B»-wefifS'ffl» mmm, 
n-tmm^^m 1-3 >h&«|WRr*»a6Hifa/*3a», ( a +Eb)tts 

tas, mas<(6)j?f*S!tttt¥e«**'#i 

-Si(R I2 ) 3 _ a (Y) a (6) 
£ + , R 12 , Y*Da£j8L$P±.' 

30 



16 



^SWftS* 1-1-5. 1.2-4, 1.3-3. 

(fi)^iii)^i^0* y A v ffM 9i/i4068, a*^jF^« 

92/55444 *D H4s:^7f4HR 94/211922 ^W^aifco SSlfclSH&ft^JfBM 

Kit ¥«&*M4fc^*^£W 



m^m^) jnT^rte CA-a] - [A-j] o 

H 2 C=C(R 3 )- R 4 - R 5 - C(R 6 )=CH 2 (7) 
RM^^MJi^^^^; RMt^-C(0)0-g!c o-. m-JsE p-3E3«; R 5 ^*JC 

ne-frtf«*wtt**«4fc^*(jp- 1,7-^-^ .i,9-»-»)«e 

A jg^jf^ M-&$iift£'J^^ "* w ffi t ® w ^^tE-a] *n [E-b] at 4t $!) 

M + C"(R 7 ) (R 8 )-R 9 -C(R 6 ) =CH 2 (8) 
R 6 ^«P±; R 7 *n R 8 frfWBUMSft*? c-teM^MMJC*:*. 
-ft^&M^K, * 1-10 >h«*^flWMi**i R 9 ft 

i£-CN 0f^lo ±*+, R ft**tM?JR^ 1-10 * 6-10 

>h«* ; 3FW»«aK.*d-7-io>h*M ; ?»*«ais. 

18 



[A-e] &&m%^ (tarn ^^mvc^m^m T-Mmm4>—^&&& 

5 

^mmmmm.^i'mm.^ ao) m^^mmmwtmum^Rm., 

H 2 C=C(R 6 )-R 10 -0"M + (9) 

a). 

H 2 C=C(R 6 )-R ll -C(0)0-M + (10) 

[A- j] fcRflfcifcfcl^T , (*nW*») -5 Mmm'J>- 

25 -M53gfl«iZ.«3l3g^fifit. 



19 



5 mnrmm an m^it^m. 

H-[Si(R 1 ) 2 _ b (Y) b 0] 1B -Si(R 2 )3- a (Y) a (ID 

H-Si (R 2 ) 3 - a (Y) a (12) 
10 R\ y$i afeXlM±o 

<mm* 

3Lfttfy{k&VS, *Q RhCl(PPh 3 ) 3 > Rh€l 3 . RuCl 3 > IrCl 3 > FeCl 3 s AlCl 3 s PdCl 2 -H 2 0s 

Ni ci 2 ^PTi ci 4 c »s«lk«IW»««*ft+W-t h i«W^lU±-&ffl. 

i]o 

S^^^(inm^(i3)Ff^^ti)^^6ti^^^Mo 

H z C=C(R 3 )-R 4 -R 5 -0H (13) 
25 (&+, R\ R 4 *P R 5 ^«P±)c 



" . - , 

* - *• * * * 1 1 *. 

: : : . I ; p' : - \ \ : \ 

[B-c]#lB;£-&?F£-$ft 93/262808 ffi5&Z,Mm^-W&l U &^M-&Jj&, & 

CB-d]z.«ai#.#wa***^'j6r*» ^»*n0*^3T^« 94/239912 

5 0#-&?T£-^ 96/283310 #T*£, ttffiilftttiSL^ISS^I^J- 

[B-e]Z»«g£#-#W&*3i*^fe. ^^B^JF^ 96/116312 0f 

[B-f]^n0*^-3f^m 92/132706 €t^^^Mi>— -fWSHSMB 

10 

M + C~(R 7 ) (R 8 )-R 9 -0H (14) 

gw, r 7 % r 8 ipr 9 ^j5c^±)o ft%wmin B &}m^mm, w-co 2 r. -c(o>r 

? (15) Ff^) 3&3-3gaEto&B*&l9f SHP (^IsS; (i6)Bff^) Ul-g- 

20 ^si^i^^f. 

H0-R 10 -0-M + (15) 
(^41, R 10 SlM + ^X$nJl)c 

HO-R n -C(0)0-M + (16) 

(^4>, R"*airjgx»iJi). 



H 2 C=C(R 3 )-R 4 -R 12 -[Si(R 1 ) 2 - b (Y) b 0] B -Si(R 2 ) 3 - a (Y) a (17) 

jc*, rk r 2 > r 3 > r 4 s y> a, b *n m feximi.; r 12 m^M&Mmmmit&m 

15 ^W_h^o 

U&ffilinHjf&Ft&fo 91/14068 WB^&Jf&tt 92/55444 #r*ii^c#J^&$c 

n j^m^m* , iia^Ms; (i7)^f^iii0t^wwm^- 

±3£lir EE] 'fHISl^ CA-c] - CA-f ] #J [B-f ] - CB-i] * 0T 

[E-a]|^m^, #fll*lB#&7F£JR 92/132706 #r&, 



ana*). 

M + C"(R 7 ) (R 8 )-R 13 -C(H) (R 14 )-CH 2 -CSi(R 1 )2-b(Y)bO] B -Si(R 2 ) 3 -a(Y), (18) 
JW, R l . R^ R 7 ^ R 8 s Y. as b ^ m #3!j£«n_t; R 13 -ft* fi&KHMRTtt 

-tnK-- t-"m±i§&tt 1-20 -tmm^&j— twaiii R i4 ft^tn> 
io ^ > i-io 6-io ^mm^^^m^ 7-10 -t^nT&si 

£&£t R 7 *B R 8 *ft£'ft% : F*ffl» mm%-C0 2 R, -C(0)R^-CN, ^Rl 

H^&JF&JR 91/14068, 0#£JF<£Jfc 92/55444 *n S * £ JF 2: 
94/211922 ^Tf'J^^^^^M^-^^c&^^SW^^m^- 

®-mm&%)M%iJ&M* mat, ^jm^^m^^hJAmm^m^m^ 



o-, m-«Jc p-XCH 2 -C 6 H 4 -CH 2 X. o-, m-j?£ p-CH 3 C (H) (X) -C 6 H 4 -C (H) (X) CH 3 , o~, 
5 ra-«Kp-<CH 3 ) 2 C (X)-C 6 H 4 -C (X) (CH 3 ) 2 

R0 2 C-C (H) (X) - (CH 2 ) n -C (H) (X) -C0 2 R . R0 2 C-C (CH 3 ) (X) - (CH 2 ) n -C (CH 3 ) (X) - 
C0 2 R , RC (0) -C (H) (X) - (CH 2 ) n-C (H) (X) -C (0) R . RC (0) -C (CH 3 ) (X) - (CH 2 ) n- 
C(CH 3 ) (X)-C(0)R 

XCH 2 -C (0) -CH 2 X ^ H 3 C-C (H) (X) -C (0) -C (H) (X) -CH 3 > (H 3 C) 2 C (X) -C (0) - 
C (X) (CH 3 ) 2 . C 6 H 5 (H) (X)-(CH 2 )„-C(H) (X)C 6 H 5 

xftHfu »H*J*?i n^0-20^#:), 
1 5 XCH 2 C0 2 - (CH 2 ) „-OCOCH 2 X . CH 3 C (H) (X) C0 2 - (CH 2 ) n -OCOC (H) (X) CH 3 ^ 

(CH 3 ) 2 C (X) C0 2 - (CH 2 ) n -OCOC (X) (CH 3 ) 2 

(ji^^^f, n 1-20 mmm) , 

XCH 2 C (0) C (0) CH 2 X . CH 3 C (H) (X) C (0) C (0) C (H) (X) CH 3 . (CH 3 ) 2 C (X) C (0) 
C(0)C(X) (CH 3 ) 2 . o-, m-gg p-XCH 2 C0 2 -C 6 H 5 -0C0CH 2 X> o-, m-Wt, p-CH 3 C(H) (X) 
20 C0 2 -C 6 H 4 -0C0(H) (X)CH 3 . o-, m-l£ P~ (CH 3 ) 2 C (X)C0 2 -C 6 H 4 -0C0C(X) (CH 3 ) 2 . o-, 
m-m p-XS0 2 -C 6 H 4 -S0 2 X 

30 R 15 R 16 C (X) -R 17 -R 18 -C (H) (R 19 ) CH 2 - [Si (R 1 ) 2 _ b (Y) h 0l a Si (R 2 ) 3 _ a (Y) a (19) 

rk r\ a. bs x m y £j*c£p±; r 15 m r 16 ir &nmm^mi&&tt 

24 



ztm.m?* & 1-20 -tmm.^m&m. & 6-20 ^mm^m^mm^ 7-20 

MTMIGmm* R 15 SJR 16 RT^g^^^^S^^; R 17 ft^-C(0)0-> -C(0)- 

1-10 ^m&^M-vt&u&mi RUttmmjg.?- & 1-10 ^mm^mmm. 

5 ^ 6-10 ^SUR^tt^ 7-io >hi*Ji?W3f *W) o 

(R 2 ) 3 - a (Y) a Si-[0Si (R J ) 2 - b (Y) b ] 1D -CH 2 -C(H) (R 19 ) -R 18 -C(R 15 ) (X)-R 17 -R 16 (20) 
R 1 . R 2 % R 15 . R lf \ R 17 . R 18 . R 19 > a> b> m, X *P Y feX1m±) . 



CH 2 =CHR 6 C0(0)- (21) 



10 mm&Mit%ft%ft&ffltt!&&3bWti : > ^ -S-^® "Photosensitive Resin" 
(Printing Societ Press, 1972 ^ 3 M 17 0, 93 106-117 

u ioo MM^mmM^m^^mmz,'mmm^ai)^mm, yt 

mtt>%)M(B) & 0.01-20 nn®MtKffl1mA%'g.o jmAAift"?- o.oi SS$-ftt, 
jtaAM&S*. ftiJJIi&it 20 SM, Wftf, inA 

20 

25 <B#«4fcfcl/Hflifcl> 



- ^)~Tii, i#irT»«, -ZsM-^mm, ~mmm~ 

J!*ilBc> -TJgf. *Z,*fifc =Zi*)R r HZ>S?^> -■3EZ,*=K,>3EZ, 

mmm^ torn* *fa&* =m> —££*a£w&. H3E£S 

2-Z l 36-4-¥**«*^ l,8--m^J ; F[5.4.0]H *&-7(DBU), IR^Sigcft^ 

15 ^ttftfti. 

0.1-20 1M, li^ HotM. ^^m-frttibMflSrE^rSitt^^ 

25 R 49 a Si(0R 50 ) 4 - a (22) 

R 49^ Rso^ g^ife^^- 1-20 >h#JS^ft#ft#;fc&fttoj£&i aft 
^0. 1. 2 fa 3^1— ). 

±.&&ik<&W3Gmmffl> r 49 ^ 6-20 'HRjR^w^swa 
^(22)m^^m* mi®, * 



^^{fc^-tretJ@e^S^#>*j 0.01-20 1M, 0.1-10 IM. #r&ii 

10 flsamMUBHW*^. ^r^ttiMSH^i 
is s^S¥l-¥tli^> rC^Mi^tS^iHz.iii^, y-(2-a 

*?g*H¥*l«&g^ N-^-y-ttSM*H¥*tSG£^ N-^^S^-y-M 

Hitl^, y-3^Mft^F^¥^-¥^5i^ p-(3,4-5f*5Fa*)Z. 
»££HZ,*UM*8U p-iiifS-(2-fHlZ l |l)l^^ fr-p-OftM) 

^s^ittft^^tK ^^fom^^s:^> m 



30 s¥i^ift^in^> fpm&mik&Mm^* 



29 



#rCAi)*££. m&®mm-f®& o: 1-20 M»«itk«ttffi. &#i&tfc#'J 

3, 0. 5-10 Sift. M^&#^ai*^*^H<kffl^*+'Wa^fliK»Jfl«iSS:*. 

w*A*#Jn»***I..''**»**^ *MK 
^tftiifcx w#ug$pi±N *t<fc^ ft^^ 

a. shirasu balloons ^«»J; ^«Bff«. 3fc*#«fl-feM*#* 

balloons a^*^S*lRT^ill««f6»^.ttffl. ^^W. «»J 

MjgAS^^JPSf&u {a^z»^in^(Ai)ioo^it, 10-1000 

50-300 #h 
30 <i#MM> 



is m&&&ffl3G < $Mmm, u^^m^mm^, tn^m~^m.mm^, 
nm^m=-^m.mm^ y-^mmm^m<&fe^y-%i^nm^m-wm.m 

25 

tKmmm^^mm, i^^mwtBm^i &itnmmm^^ 
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HftttWi*** *ft«H«*U &**i*ifc*iK ***m«fc*lU' ****** 

&«**l*a«I«^B*^^^* 92/69659. 0#&JF&& 95/108928. 
B#&?f&& 88/254149 5&10*&?f 88/22904 #1MI4$*»tfTti*fc. 

fttf, ^»*4, *»»iP«l. **- 

w z.fsi^i (ai) *a IrI . 



& 100 M#AW*tttt¥a«»»Z,#*IIE'&*(A2)tei 0.01-20 *. 

a^wttffiiJinAsn^fli^rHftw^MCc)*^, *pa*^ o.oi im^. 



z.'mmm£%j (A3) w-£«»«#trtt2rfti5^ z,mmm^ (ad 

(¥*> Pl*^*^-*) S<jfe*fr0*^ffi v l 91/14068> 

92/55444 5fD B:*4Hf 94/211922 J:WS^o {M, fi^iiS^rj*^— #!l 
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10 H 2 C=C(R 11 )- (23) 

^WiS&asS (23) . ■ R u 1-20 >MMi : ?flMB*, Will 

-(CH 2 ) n -CH 3 . -CH(CH 3 )-(CH 2 ) n -CH 3 > -CH(CH 2 CH 3 )-(CH 2 ) n -CH 3 , -CH (CH 2 CH 3 ) 2 . 
-C (CH 3 ) 2 -(CH 2 ) n -CH 3 . -C (CH 3 ) (CH 2 CH 3 ) - (CH 2 ) n -CH 3 . -C 6 H 5 . -C 6 H 5 (CH 3 ) > - 
15 C 6 H 5 (CH 3 ) 2 > -(CH 2 ) n -C 6 H 5 . -(CH 2 ) n -C 6 H 5 (CH 3 )^-(CH 2 ) n -C 6 H 5 (CH 3 ) 2 
(nMOlO UJl±; m^mmf&&&? 20) e 

25 "NR 12 2 

+ R"^^*^*^ 1-20 t^f^-tWH10; M-t" R 12 ^K*m 

- (NR 12 3 ) + X" 

30 r 12 mtm.m^s&'S 1-20 tinf^-ffHiS: w-t- R i2 *fflwriu 



35 



ji&tp, R u ft^igfit 1-20 ^m^^j— ttma. 
weiftwftia*^^ 1 20 >h««?»^*s^ 6-20 w^aeate- 7-20 

-OC(0)C(R I3 )=CH 2 (24) 

-H> -CH 3 > -CH 2 CH 3 > -(CH 2 ) n CH 3 (nf« 2-19 fcnfcftK -C 6 H 5 , -CH 2 OH ff-CN. 
^^-H^-CH 3o 

15 

20 at. 'ifrWa*flJI**Jffi*;&». 

30 tC^ 



-0-R 26 -NR 12 (25) 

r u 1-20 -tasM^w-ifr'Wtt^HJaw^ R 12 ^0*m*si^ 

^JP±a*(25), R 26 ^RT^ife^-^-^W±Si^iB^^ c,_ 
20 r^f^a» «». ^ 1-20 ^$IC^6«'J&S> ^ 6-20 ^#K?W3E» 

-C 6 H 4 -R 27 - 
-C(0)-R 28 - 

(R 28 ft* MtttM'* i-i9 ^*Ji : fJ.tfft*-d'-^*-^W±««fc**« 
^fljfCS&Stti^. ^>J^n, j&nTm^:(26)ff^^^ 

H0-R 26 -NR 12 2 (26) 

(^4> r 2 m^^#^^^— ^^^^^^ c i-2° — 

^^±3^m^(26)/R 26 ^^«^^W- > h^-- > h^Jt^li^SEIi6<] c,_ 

20 -^wm*a. # 1-20 ^mr*^ wse*&k. t6-2otiif^i^ 

-C 6 H 4 -R 27 - 



-C(0)-R 28 - 

Mft&l&&ib'kya RTJiilJ Zi#lR; o, m, iHRgS^lfr; o, m, p-NH 2 -C 6 H 4 -C0 2 H ; 

M+(rR 26_ NR l2 (27) 

R 12 ^^?^ 1-20 ^Bllg^W— <frW«l*fflJLM^ R 12 ifflW^^ 
f£TJi*£M5S; (27), rtt^fcftW^fflMWWiasT, JM*£JH*HPSfcP 

M + 0--C 6 H 4 -R 27 -NR 12 2 (28) 
M + O^-C(0)-R 28 -NR 12 2 (29) 

c 6 h 4 ^m^S; R 2 «^a:^w#mprft^ife^-w~ > h^-^^±^ii 

® 5* (27) - (29) J5f W^-fk^* RT* g Mi3til^ (26) ffi&ft<k%l 



¥SIM> £g?lfi> Z,I?#fU &T$^ <&T&$fU 

M4v.. a* mask st*ufc«u mms**. m.itvs. s.nw. : 
5 m^mmmm^,mmn,uummmm^^&o. 5-5 0. 8-1. 2 -. 

ffl, imnm^ ¥*Z,*H»-¥*#Ta6M; #35##J. £n¥g^> Z>g£> page* 
ffl, *n-*Pa£ , FBfcfitfto— ¥^ZLgfejg; 3EW3S*Ffclf £P-¥3£P,; 

mgifem, taz>m&mm t *kmi mmzmmm, n 
nmrn^m-, mmrnrn, nz,mz,mmzsmrm; mmmmm, mmmz* 

?j&<&tom*m&ffi&, isms 1-5 tt* 1-1.2^1. 



-CR 29 R 30 X (30) 
M + -0C(0)C(R 13 )=CH 2 (31) 

XC(0)C(R 13 )=CH 2 (32) 
R 13 ft^^^ 1-20 flffKlfttSa: X tt^UCSSSUS^SK 

s s ^ n t** (33) #f ^#>-£- o 

HO-R 31 -OC(0)C(R 13 )=CH 2 (33) 

2o^«0?w-«-**ia6ffl] 

(i)^nTm^(3o)^^^^^pT®^;(3i)^f^-^^js 

-CR 29 R 30 X (30) 

(^4> R 29 in R M #«*^^z,**##Ki*eas^«si»H±wi6a! x 



M + -OC(0)C(R l3 )=CH 2 (31) 
R l * ftZLMttit 1-20 tfUfMSa; M+^gc^jS^^^ 

ffl^(31)JJf*tt;^*5e«F»IPB*l- fE* R 13 GW^JT, RTttSlttW-H, 
10 CH 3 . -CH 2 CH 3 ^ -(CH 2 )CH 3 > -(CH 2 )„CH 3 (n ft^E 2-19 tfl3ggfc) . -C 6 H 5 . -CH 2 0H\ - 
CN^, &#^-Hj£-CH 3 „ 

15 HTf. 

^^M^(30)^i^^fflfi<jM^(31)^f^fC^^ : ?^^a^#^ 1-5 
1.0-1.2 S*. jfttTft£JS^ffi#mi^4»AIPR1H. 

~¥3epl -mm^mm^ =n?mz*nm^ fs^mmm^^ z>mi$. 

20 o-150'C^fi 1 , ftftASMS looicjtt 

®^^SZL^^^^^^TM^(32)^f^4h^^JS: 

XC(0)C(R 13 )=CH 2 (32) 
25 R" ft^MJRT^ 1-20 tilfM^lS; X ^MftJftfA 

CH 3 . -CH 2 CH 3 . -(CH 2 )CH 3 . -(CH 2 )^H 3 (n-ft5gt 2-19 #J^ifcK -C 6 H 5 . -CH 2 0H, - 
CN^, ^^^J-H^c-CH 3 . 



(a) (34)#r^l*l Bt^TO^W^SW^»^^^*S 

H2C=C(R 32 )-R 33 -R 34 -OH (34) 

R 32 tt«T 1-20 ^llf^t^il- 
^Rr^f5]^l«I; R 33 ^-C(0)G-(SB^)^ o-, m-m, p-3E^S; R 34 

iftfis^te^^r-*^— -t^±I£#ift3- 1-20 ^0^6ti-^W^ffl)o 
R a3 fttiiKiik^i^(¥i)Wftsift^. R 33 ^az^ati^^^^ 

H 2 C=C(R 32 )-R 35 -OH (35) 

R 32 ^X$a±. R 35 ^^rftj**-^— ^jK-^^-tRtttt c,_ 20 -<tfHr 

$im®~ ) 

±^M^(35)^f^^^#SlJ^'J, <B^£JB*l:fc]S3Mh ^Tt^J 10- 

(c) 0#£7F£JR 92/132706 Jft&Sf ftfiWBIi^HWS *M* 
^^/S^#M^J:WMd>--^-I^^Z:^^^^^(*®^(30)^^)^ 

(d) ^R?^@ AXX-fr&&#SIA<rtt^ (30)M^^WM^-^- 

M + C"(R 36 ) ( R 37 )- R 35 -OH (36) 



Rmw&Tm®, H-wxmmm:?^ s 1-10 -i-mm.^^m^mo 
R 36 fD/§K R 37 m.^mm, ^^mm^-co 2 R(mm) . -ccoms^) . -con<r 2 ) m 

6-20 ^mm.^^mm^ 7-20 ^mm^m^mm, $tfk%i?i-io 
5 ^wi^m&mm^mo mm&}%jR 36 WR 37 %-co 2 R, -c(o>rsi-cn 0 

(e)&mm^m® & &mm&&mmmm5£ i 00) pA^^m^-^m- 

HO-R 35 -0"M + (37) 

R 3S *PM + £jSC£q_t 5 

H0-R 35 -C(0)0'M + (38) 

15 ^ R 35 mwfeXtm±. 

&*%w&}m&*, ?\A%tmm^nm®&&mft, mum 
20 m&mmjf®:®* 

H0-R 31 -0C(0)C(R 13 )=CH 2 (39) 

r 13 itmm.mTMis 1-20 ^mm^^ummx R 3l ix^ 2-20 -ta 

25 

ai^(39)^tt,^^#^Pa^!lo R 13 MMfeWT , RTJiiiJ^-H. 

CH 3 , -CH 2 CH 3 . -(CH 2 )CH 3 > -(CH 2 )„CH 3 (n Ptm 2-19 Gtl^fc) > -C 6 H 5 , -CH 2 0H> - 
CN^, ^S^J-H^-CH 3o ^^^#jpr^ill¥S^^2-^SpgSB <I 



If^^IW*^*^®^^ 1 * 500-15000. JpA 

fcUtJffifc. ffa^^Wa^W*^^** 500-15000, ^£sftH;*; 

800-10000, 1000-80000 *>kw, mt&mm^mmw.m 

»«)«i-7c#(*jz.z:bi. 2ti, h-h-#, is-i*. 

BJ**ffli *z,-«u mrr-mmmmm. a«F&®*«^7&# 



1,8. StM^f 1.7, 1.6, Ii*^f 1.5, M^^* 

f 1.4, tft*^*f 1.3. 

MHffiN *^»S«(D)(ISffli* 5-150 lit, 10-120 

20-100 im. itif 5 iMst, ^&mmmmmmm%c&o m 

<Hfcttft*J/H*fcjRl> 
i^i^f»Sifc. ^Hfls^arttteiR. Sim^fcAW^Mntfll 

3a««ft«i^rj¥Lia«ffl &mt*wm+ vx±i^m * <A3) fflfl-w jmt 
20 M^-^x«tttri6ffl»z,#aia6^4fcWJt* ioo sa^it, 

0.1-20 3E#*> 1-10 ss^o ssM-frfltftftifici 

R 49 a Si(0R 50 ) 4 _ a (40) 
R 49 5»R so *^««fi«*H«fl9C 1 , ao jg3ii att*(K K 2^3)c 

6-20 -HKlii^to^. 0j*n, *«=¥*Si^> ?«fi-fTO^, 



^^n^m^mmm^^ n^m^m,mm^. -^m=.z,mm^^m^ 

Ul^Mi>— ^SSRttlriB'HWZ.»a6*^ ! *(A3)* 100 M$~i+, #t 

3*aifc^*fl<rK5fir*«#A» o. 01-20 mm®, 0. 1-10 s»^o 

R 51 3 SiO-[Si(R 51 ) 2 0] a -[Si(H)(R 52 ) 0] b -[Si(R 52 ) (R 53 )0] c - SiR 51 3 (41) 
R 51 2 SiO-[Si(R 51 ) 2 0] a -[Si(H)(R 52 ) 0] b -[Si(R 52 ) (R 53 )0] c - SiR 51 2 H (42) 



R 54 H B 64 

R 64 R 55 R« 



(43) 



0^f^8 ; #«J£3^d+e+f<10W^iR)- 

(46) m (47) #r a*.3W«4ftj&s 
(CH 3 ) 3 SiO-[Si(H) (CH 3 )0] g -[Si(C s H 5 ) 2 0 Jh -Si(CH 3 ) 3 (44) 
(CH 3 ) 3 SiO-[Si(H> (CH 3 )0] r tSi(CH 3 ) {CH 2 C(H) (R 51 ) G 6 H 5 } G] h -Si (CH 3 ) , (45) 
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(±mm%^*, r 57 gtt«s# 2< g <ioo ! h^ttft 

O^h^lOO; C 6 H 5 ^^^) 

H CcHa 



5 (±*fe«tf«"K R 57 ft*a* : ?J«¥*i i^*«E*2^i<10|.j-tt*WkO 
A RT«^a4fc (41) - (47) £-#f jS^ftfl; 

mik^W, 1a i,5-ar», 1,6-^-^. l,7-*-«. 1,8-5 

3*h»h»fw> ^rasegflmtte; mmmvc>&m> tn=.ffimmmm=. 
15 f$i, ^« 



CH 3 CeHs 



H CH3 
-(^0} r (S^)j 

CH 3 CH^CHC^Ha 
R 57 




7£ 




20 
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H^CHa 




H V CH 3 
r (OSD n -0 Ha f 




H^CH 3 



H v CH 3 



r (OSi) n -0 . y 



H V CH 3 




9-(sjo)„ 



(n -re* 2-4 mmm-. ■ 5-10 Msao.. 

fiik¥^*W**tb«F#A 5-0.2, 2.5-0.4 o Jgfjfcfcfcfcjfiiil 5, laij 

2, 5-~ Ej3*-2, 5-- (UTStl,) B^s 2, 5-- ^^-2, 5-~ (&T3£i±*,)-3- 
«t«H$§» ».l,l--(AT*a*)3 s FB*Sifn CftT»i±*)-3»3,5-H 
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pJ-^glJRhCl(PPh 3 ) 3 , RhCl 3 , RuCl 3 , IrCl 3 , FeCl 3 , A1C1 3> PdCl 2 • H 2 0, NiCl 2 , 

^^irt, m&%& io- 3 -io- 6 j^mn. io- 8 ^^m, vsnmitm& 

HflS»ft3E##JIMU fi— ft* O-C-IOO'C, 3O-C-150-C, JE 

#^ 80*C-150*C, 

10 jfcgaSMflHflT 

*k®); mm&i mmmm; mm, mmum* uv mum, in%mn 
-«MSi»t> Hiwii^t. 

30 ^aM^mz^MMMjtMT 



10 mmtmm, *neM)iw@», %z.mm, n^m. z^mmm^ u-z>mm 
m^m-. nmm^> ism-M^ z.^ii*t&fiif. 

z^bsik (^m)nmm^m, c^mmmm^m, n.ny^m^m^ 
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II 



H 



H 2 C=CH— C— f OCH z CH 2 -}— OCH 2 — C C«H 9 

\ 7 n J 



O 

II 



H 2 C=CH— C— (-OCH 2 CH2-)jj-CX^H 5 



O 

II 



H S C=CH— C-^OCHgCHg-^-O— (^~^) 



O 
II 



H 2 C=CH— C— (-OCHaCHa-jjj-O — 



O 
II 



H 2 C=CH~C^OCH 2 CH 2 -)j^O--4 




CgH 



19 



o 

II 



H 2 C=CH— C-^OCH 2 CH2-)^-0 
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o 

II 



o 

II 



H 2 C=CH-C— OCH 2 CH z O (cHz-^oj^-H 



CH 3 O 
! I! 

: c— c 



o 

II 



H 2 C=c— C — OCH 2 CH 2 0 — [-C— (-CH^O-j^-H 



O 

H2C===CH~-C-|-0~^CH 2 -)^-C--jjO — CH 2 




H 
-C 



O 

II 



H^C— C C O CH. 




O 



H II /~"Y 

H 2 C=C C N O 

\ / 
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HoC= 



O 
II 

CH-O 



OCH 2 CH 2 0 




O 
II 

^CH-C 



H,C= 



CH 3 0 
I If 

H2C=C — C— OGH 2 CH 2 — NCO 



H 2 C= 



O 
II 

=CH-C- 



OCH 2 ^CH 2 ^CH— CH^CHg^-CHg 



H 2 C=CH-C — NHCH 2 



0 



CH< 
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CH 3 0 

H 2 C==c — C— OCH 2 CH 2 0 



O 
11 

-c 




o 

i! 
c 



V 



/ 



0 



c 

ii 
o 



O 0 0 

II I! II 

H 2 C=CH-C— OCH 2 CH 2 0 C— CH=CH-C— OH 



CH 3 O 

I II ^ 
H 2 C=C — C— OCH 2 ~f^N 0 



O 
II 



Br, 



HaC^CH-C-foC^CH^O 




H*C= 



CH 3 0 
I II 

=c— c- 



Br 




Br 



O 
II 

-c 



H 2 C=C — C — OCH 2 CH 2 -(CF 2 CF 2 )^F 



O 
II 

H 2 C=C— C— OCH z CH 2 — C a H 17 
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io n^mnmmmmmmmo 

&mmm%ikmto*itm/mtemmto&&ft : ?m&tt 2000 ja 
te&&.mm&&m, m#^^^iooo. 

25 ^^To 

^-^11$, 3-¥«<*-^ffi. 4-tc— 4,4'--^fc 



jmU^ftAflt 111402/92 fPH#&?f£-;m 194619/93 ffi&, 
^tm.^H^i^^^'M.^^ 650-1500nm li^^f WS^^ttPH^f t 

0.001-10 MtfCHfc^fctt*^**^* lOOMftih). 

m (VAZO 33) . ~&m 2, 2' <2-ft»PS«0 (VAZO 50) . 2, 2' -flft- (2, 4- 

-¥*#») (VAZO 52), 2,2'-fim-(^T0)(VAZO 64). 2,2'-«*--2- 
tPMTm (VAZO 67). 1,HPIJK-(1-SFBI»)CVAZ0 88)(*&RT!i»g Dupont 
Chemical). 2, 2' (2-35pW*'WI») » 2, 2' -«*- (^Tt ¥*) (V- 
601) (pflf© g ffako Pure Chemical Ind. ) <> 

T^)*F BSICPerkadox 165) < g Akzo Nobel). (2-Z*g) 
BIB. J4*fli*flS;»*lT»(Lupersol 11) (rTJ© g Elf Atochem) . BBft&T 
^51^^-2- ZiBI (Trigonox 21-C50).rT$ £ Akzo Nobel) 




M~ EB 

^mm^mm^\^mm^mmmifimi±m.it^\^m B 2,2'- 
mm* 100 ma^-H-, 0. 01-5 mm®, 0. 025-2 im. 

15 ^^(A3)^pjraAe<j ; i:#^^iM^, fi^^P^iij^:, 50- 

250°C, 70-200'Co mikHmffliMM&Bl&m^ SJS^S 

30 m^^^mmm^m^mitm.^. 



MtlDlifcijliH^tMtT. (A4) 

f#^SWWiIt*.i.i-5. 1.2-4, 1.3-3. ft/8^<£ 

tt^ttto*#3Ett#RlW. K£*-Z.»**#W*r. ft*5ffi*ft*JII-*iif 

KWi>f 3011%. 

?£#$]PI3i!j. 500-100000. ^SflcT 500 Ett, Z»"»*IR^%Wrt 

# J &M>?t£JtiM, 100000, MWfchfc&AS. 

t*^^*^. ^a^tta^Aflt^ 1.8, sm***^ 1.7, 

^ 1.6, 3E#*5p^ 1.5, HSft**^ 1-4, H#^r^^ 1-3. 

m^mmmm%m> ^w^mm^^mm, vi&ff&&fr=?*mm&. 




5 

Jit, SttW^lttfi^fiillHWW 1- »* v ^«f*3»» 

* (A4) ffl^HifcBt » ^w^^ft t?m&m&jfr=?mtf}— (A4) a^-ttx® 

^i. »tt*a#j(E)*fe«r-6-*Hfly fiB 4ii+- m^(E) 



±a$«tti»»*J(E)W*^#^*R&* 500-1500, H#3> 800-10000, 
1000-8OOO0 SCtfHfl-MMSs^ 500 Pt. 

15000 «*«i«^*»»atB*. ^tt»a#J<E) 

15 ^ 1.8. *£tffl£M*<MP .1.7. M*** 1-6. M3H^ 1.5. M 

20 «j»*WZi»**^±- 

4^f«-i|IIAt-t«#*«lZ»'»**^*- mf^-^M-^^ 
*«ttZ,»**'&*^TS:S»^ttfffttt^ (G_a) " (G_j) ******* 

25 (h) ^{jiffi^tt-iBA^-^ieatt^*****^^"***^* 



14068/91 ffi&TFfo-s&m&fpm'mmfftmm, in 

RB^A^m 55444/92 ffi'& ItmiS^W^fefcm^fcfe^ Jft^h, ife 

ft, ±*M&3Fi£ (K) -^^L^(Al)ftfj^)^^ (E) mWo &WMtiL&fr? 

20 £^4&to#J#3r$£ (G-a) - (G-j) . 

T®ift2f$£ (G-a) - (G-b) saHttfliAW-- ^\2£&&J5\£:M&jm& 

25 (G-a) mx±«ffl^w—^5i^^w?i^j«i^ft&ss^s^a:^ 
ffl : 3 i ±«iB*^tt (G-a) mmA^mtt»mft&tttom}*&fa4tG 

30 (G-b) tf^AW— ^5l«j«W9l»*I«liStt&***'fra*S8l-fr* - 



-flK l f 7-*-#»'l.9-*-». 

TIS f,^^ (G-c) - (G-f) A***:^«-*A**®tt*-**tt 

^^«'-***W«tt«-*«tt&#**^«'* ff CA-c) - (A-f]##J 
^fe^ft (G-c) - (G-f) . C6-c) " (G-f) , 

TWMfe (G-g) - (G-j) *»{R«^ : Ftt^*A«1fi»»Z»»**^ 

■^r^«#ft^ (ad (A-gi - (A-j) ffim. (°- 

g) - (G-j) »ttft^^tt'-****'*tt : ' Z »***** ,W:S:tt U " g) " U " 

j) , Rraist^s* (G-g) - (G-j) we-ttwaia^^tt-w^tt** 
etf z,****<* . ±»*fc# : Ftt-* Rrasi^rs* 

(H-a]- (H-f) +»tt-« , afi s «l*- 

**wgiA3F**« (G-a) - (G-b) mwM^RMmm, u&mm&u& 
(g-c) - (G-f) m&. m.vtmitM,mmm^m-^m^^mmm 

^-f) o 

ffl^JiazM***tsfe [H]^^J^^[G-g]-CG-j]^^?^-^AWIg« 

»Z.#36*^*W*i**ft (H-a) - (H-f) »T. 



5£(13)J^ffclH&. 

(H-b) f^Af-t^l^Kl^fiW^SfiSI^^^l 

(K-a) awfiB*. 

ft;*»3iwtt^» ^^w^iA^m^ra (H-a) - (h-c) 

30 Rf. M^SfiilM^t. H»«S*I. &3Ffcfc (H-b) £ 



- (H-f) ^u^^m-mM^mm^m-Mmmzsmmm^mmm^^ 

(K-a) o 

(K-a) M^^Mit^mM^-^Mm'^m-mmm\mmm^ 
pjmT±mjj& (K-a) ^^i^^u^^AWi^^ttm-^iiWwm^^^i 

C 6 H 5 -CH 2 X, C 6 H 5 -C (H) (X) CH 3 , C 6 H 5 -C (X) (CH 3 ) 2 

15 R-C(H) (X)-C0 2 R, R-C(CH 3 ) (X)-C0 2 R, R-C(H) (X)-C(0)R, R-C(CH 3 ) (X)- 

C(0)R 

R-C 6 H 4 -S0 2 X 

tin n^^mmmmm^ &±itm . 
25 ®t^tt,^($p±^^ (K-a) mmftx^ziM* &&mmmm.vctymu 
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^Pmrff^, %LffimX& CI) g£3f?& (G-a) > (G-b) . (H-a) , (H-b) 
ffi^ I? ffi^TflL^ (AD #f A %Q Bo 

1. 1 -tM5£ (D M^SSiKtt ¥a^»WZ.»**^« (A4) 
^ ioo lifif, ^ftJtM^J(E)fitiSiqS^ 5-150 10-120 
lit. 20-100 Mffr. ^infi^ 5 MffrWTftf, iiH^lfftJ^^: 



i&y r 1 ^ r 2 wuffimm.Tfmm&ttm^ 1-20 ^n^^^, & 6-20 
rmPAmm^M^m^M^m^^^'^^mm-mm 1.1-5, 

1.2-4, 1.3-3, 

25 ^5fi%^/j>^ 1.1 ^^^^te^^a^^^s^^-^^^^^ 

M3g##JMJ> 4S$H£^ 500-100000. #?fifi£^ 500 Itf, 

ft&^&Jl^JFmvEW, 100000 Rt, ^BtJte&iSMfc. 

Iff^l^i>f 1.1 ^^x^tt^^^^^^m^tf^^*^ 
M, lU^lft^S^^. ^fi^fi^^^ 1.8, sms***^ 



1.7, ^#^/^^i.6, M#^i^^:^i-5, liM^T n, 
^ 1.3. ^^i^«S^*a^^J^MI^^'feTt?£(GPC) 0 ^^2,^MJ^ 
WiC^^ THF -teM^TL^m^L (equivalent) ^Mi± 

mmm^ (as) ^r^cff j&^fe&wit&vn ao -^jb , i 

(Mw/Mn=l. 1-1. 5) , %Vt&&&T ai±«1Sr WttflT S 

30 sm^-^ij^, ^SiS^l-WM. 



(f) w-g«£#4fc£-«» ) 
is pr^^cR^aSiOH ^Miki*w(&<p, K"vs&j®mmjfm, &i$tmmx 

(CH 3 ) 3 SiOH, (CH 3 CH 2 ) 3 SiOH, (CH 3 CH 2 CH 2 ) 3 SI0H, (n-Bu) 3 SiOH, (sec- 
Bu) 3 SiOH, (t-Bu) 3 SiOH, (t-Bu)Si (CH 3 ) 2 0H, (C 5 H u ) 3 SiOH, (C 6 H 13 ) 3 SiOH, 
(C 6 H 5 ) 3 SiOH, (C 6 H 5 ) 2 Si(CH 3 )0H, (C 6 H 5 ) 2 Si(CH 3 )0H, (C 6 H 5 )Si (CH 3 ) 2 0H, 
20 (C 6 H 5 ) 2 Si(C 2 H 5 )0H, C 6 H 5 Si(C 2 H 5 ) 2 0H, C 6 H s CH 2 Si (C 2 H 5 ) 2 0H, C 10 H 7 Si (CH 3 ) 2 0H, 
(±&fgfai&*, C 6 H 5 ft^It C lfl H 7 fttiI) ; 



? ? 
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CH, 



H3C 



OH 




CH3 



CH 3 



HQ O— Sf-O-a-CH, 

)a 9 p 
H3C N o-a-o-sj-cH 3 

CHj CHa 

Si-O O-Si-O^ JCH* 

O Si Si 
\ / \ / \ 

51— O O-SI-O OH 

CH, HaC' CH3 



^.ch, H,? 

q SI o 
a— o o— a -cH 3 

HaC l i 
^ CHs OH 



CH, 
CHs 




CH, CH, 
HO— SI— o4S5-0-^-R 

HjC-Sl-CHa 
R 



HO-4-SI-O^-R 
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CH, ' 





CH3 



5 SI 

t&ib&to. Pa 

CHa ^ ' CH, 

CHa CHj 
HOHiSJ-oiCHj^O^Sl-CHa 
CHa CHs 

10 (R 26 ) 3 SiOH (48) 

(CH 3 ) 3 SiOH. 
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Xffii&Mg. (49) ffi^ikSW . 

^^nT-ffc^^: N,o-r(HfI¥i^S)Z 1 SIJS, N -(H 

10 ~ GEL ¥^ ¥&:£«) IB^ N-(HTSr?I¥iM)N- 

¥^HmZ»®tJSs (N,N--¥^*C^)H¥S^^ (N,N--Z,^m^)H^^ 
A¥^-^m^ r N-(= ER *¥«£*£«) Bfc 

j&^-n-^IP, £¥i?iM-2-Z,ia^, H(H?S¥i^I)fi> H(H 
15 ¥S¥?££SS)H?2¥»3^ H{H¥ifijKl)^i^ 




H ° H /^N 
(H 3 Q 3 SJ- N-C-N-SKCHJg WsSi-N^J 



F^-S-O-SKCHa), 
O 

20 ^7X^tlfitl^^^*mS, #S»J^6tJ7KCH 3 )3SiNHSi(CH 3 ) 30 

(11), ^^^i^(F)^:-, ^ft &f£±7&tt>iz%}, MJa^^$flTm^(49)^f 

((R 26 ) 3 SiO)„R 27 (49) 
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(R 26 ) 3 Si ^ffl&££3f = ¥*¥»£g ; ^fWH^h R 26 ^¥lo Jtfc^h n 
1-5. 

in¥^ Z.«,-W«* &Mft. 

3E#m. Oi^m> a 

£J3£, -Z,Jgc. "iETJScv H*"*^; BfeK3& *ilZ»lfei8S 3£¥ 

^ ft Wft^r* (ID « 

<N,N--Z.&&£)H«?J*a^ TN^^Ziam^. l,l,3,3-E3¥S-?i 

B*^W**ft*««**ft^»-lfr«36*aiR^.» R 2 Mt*^- 1-8 

30 ^W^KfriSai: sjfOt^jEfC, s 1-6, sXt ^/Jn^ 5; Z^-Ma^ 



CH 3 0 (CH 2 CH (CH 3 ) 0) 5 S i (CH 3 ) 3 , CH 2 =CHCH 2 (CH 2 CH (CH 3 ) 0) 5 Si (CH 3 ) 3 , (CH 3 ) 3 SiO ( 
CH 2 CH (CH 3 ) 0) 5 S i (CH 3 ) 3 , (CH 3 ) 3 SiO (CH 2 CH (CH 3 ) 0) 7 Si (CH 3 ) 3 # B 

tin n&n&m u±^m - 

H(H¥i?iM)ti. z(=fi9i^i)H 

15 it^m^i^o 

m^mmm-swas)* 100 s*^it. ^m^mit^^m.^- (F>^jn 

AiRT^J 0. 1-50 M-ffr, ^#^7 o. 3-20 1M, J^3> 0. 5-10 mm®. i& 
20 ^ 0. 1 M-f^Bt, #m^tt}JPA(F)6?I^. j®i± 50 fiS#»t, 

«z.#MR£-*r cas) *in A±»^&^»*fc^#rtfc#4& (f) fj«#^ 

iPA^(F). 

30 ^mmmM^-mR^M^o 



»&Jffe0d PBf&l#2fc BJ W IS B o 

(«(■#« 1) 

£^Wl«!^i)&«*»«#Stfr 10 .JWa-WSifett + SUi CuBr(28.0g, 
0. 195mol). ffl*t-t*J3-JB". ^ AZJf (559ml), «Mfi-£4frfc 70T!i**±«# 
15 #4*o ^B, jwAPI#«T»(l.'00kg). 2,5--«a-K-Zitt(117g, 
0.325mol)fDH¥^ — 3£Z»g=J& (T^tM^^H^) (1.70ml, 1. 41g, 
8.14mmol), JFftfiJfi. tfJWftWTOTSjPjftT. ft 175 #WfcS**JqPMM* 
TSii (4.00kg) o ^^iPM^^T^jl^ , t , #*PAHJ^(8.50ml, 7. 06g, 
40.7mol)c ^Jf^ 370 ^j5, jJO A 1, 7-^"^ (1. 57L, 1.17kg, 7. lOmol) 
jfnHJBc(20.4ml, 16. 9g, 97. 7mmol) , SE^SI^&hSE 70 s CJa^T^# 220 ft¥? . 

* 21300, ^ft^^I^ 1. 3. 

2 #l?f#a^fcj|S+&±*^« U) (0.73kg), 
#(25g)Sl N,N--¥*Z.lfeJft(0.7L). Jftte^r*^ 70'Cm^T^# 12 /jMtf. 
Mffi^* N,N-z:¥*Z.SfeJ8ci ««<fMWfc4BS*ta. 



^^^6tJ2 5 : Hl^^^: i t , ^±^^ C2J (0.73kg), E£^(150g, 
Kyowa Chemical Kyowaad 700 PEL) #1 ¥3£ (4. 0L) , J&^gl^-? 100°C 

5 m,HTM& 5 mmm-kto 

(3) . 

£ l fttom&BL&fc t ¥St±3H'&#l (3) (390g). 
(36.0ml, 0.292mol). & ¥8* ¥BB (7. 10ml, 0. 065mol) (0)-l, 1, 3, 3-0 

io M^aew io- 2 j^^So ^lfcbMi^vi^^ ioo-cm 400 mjsmm 
m&n&*ri&n$i&to&> nm^m^mmmmm^-mm^ (4) ). &m 

^^^^•(GPCifc, ^Z^^S)^ 246000, ^fi^fi^l 1.5c 
m X E NMR^WSI^^IIS^+^IAW^S^W^Sfe^ 3.0o 

15 iffl&WZ) 

2 ^rt^^m^4 , ^± cuBr(22.4 g , 

0. 156mol), l&f5mnH»kte. jtaAZ»flS(112ml), #$B-£«RSE 70 TC 
#*30 4W.&jg, AnAM^MTSi (0.20kg), 2-*m»¥»(86.9g, 0. 520mol) 
*P3l¥^~3EZ^HJ& (Tlfcfsf^HJ®:) (0.19ml, 0. 18g, 1. 04mmol) , JF 
20 &JxJ&. lEWmmW 701C Jtli&T, ^ 150 #^^2raM^TSH (0.80kg). 
^*JPPI»»Taag + WinA = JR(1.8lBl, 1.71 E , 9.88ek>1). ^Vf^ 
4*£ 70'C*P^T^# 230 

^ + 4fi!l«»a^^l&a|^<Ifc^ (5) ). mki$m (5) ift^^fl: 
25 3? 2600, 1. 18. 

^^WJt^ssw 2 ^rt^^m^4'^±^^ (5) (o.937kg). z,m 

#(73.5g)f0 N,N--¥SZ»@5fe^(0.8L), mU^^ 70*CM^Tit# 5 /jMtf. 

^hh* n,n--¥^£M:> &.mmw3frffim> mmit*Lft&&&m* 

30 mW&%9 (6) . 
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# 100 i *mm&}W^%>} (4) , 3 ^=nmmmfzmmm 

( (CH 2 =CHC00CH 2 ) 3 CCH 2 0H) . 50 & ft (6) *P 100 m*M% 

%M&1 Calfine 100(Maruo Calcium ] tll &)W.WM£'. ^JhAbA 2 #y-if^^ 

5 ft»MSH¥^»^ l Sn(IV){ttt,^J(z:Z 1 @ISMS'fc-T^) > «#. 
^^yl-^flM, nmm 2mm M^^tS^tlSi^^^^^^^:^: 

^)tt2^, s^5or^g3^ 0 ^tt;^, mmMmm&Ktfmn&%i&m 

■ffi'tttt). «JS*»«^/ , «'. HftS^'fiUfflflRW^-O-WMtt (xenon 
10 weather-o-meter, Suga Testing Instruments/^, SX120 M, 180W, 

M^M^ 63*C, P^TKB^im 18 ftWi &^mMttm% 2 <M*)&i£afe3ftJ«l!t¥ 
flj* 8 * 500 /Mtf. ^B^# R n p^TAXfiJ^«o ^^JSL^ 1. 
(sfcjfc#!l2) 

&7/BHP5#»=jg¥ai^ffiS& ((CH 2 =CHCO0CH 2 ) 3 CCH 2 CH 3 ) ft#afe«« 1 

it?*m. wvt&*s£MW i K#aiT . 1. 

-CtbttM i) 
20 RffW^aSfl^WifrHtej**. 





&Jfe09 1 




HS«« 1 












o 


O 


A 






o 


O 


O 


(500 'bttJs) 


o 


O 


A 



25 



^m^mm^mmmmw^ 10 ^^nm^m^m± cuBr(42.o g , 
o.293moi), mmmm.*%ok&. &jginAzjs (559ml), mm^vste 7o-cmm 

5 ±Mft 45 ftWcMfctiUAmffiMTm (1. OOkg) .2, 5-~ ^B-^- Z^SI (176g, 
0. 488mol) ffl 5 ¥ S — 3E m H J& ( T 3t 1ST ffc ^ = J&c ) (2.00ml, 1. 66g, 
9.58mmol), S 70TCMT. ^ 190 #^3£^$82JHpW$ 

TBI (4.00kg). ^^lW^*f&^TBSi±jg , t'Sin A =J^c (6.00ml, 4.98g, 
28.8mol)o &.&3ft&310ft&Js, jtaA 1, 7-^—^(1. 44L, 1.07kg, 9. 75mol) 
10 (20. 5ml, 17. Og, 98. lmmol) , SBE^3I-£«a= 70*C^P*ftTi^# 210 . 

^+#5B«#*»»fla*^*<je^« (7) )o sitm^-^} (7) 

3j 14000, 

«E*W3t**W 10 ^#*SftK + *±JR-£tt (7) (2.7kg). ^EpM 
15 #(142g)fD N.N-— ¥SZ»BfeIBc.(2.7L), ^ 70*Cm^~Rf# 25 

M£E^£ N.N--^g|Z»ftJB:. E$&fls*«i4S8*ba, 

»X-&4fc (8) . 

«E«EW^*#W2^HJ£«|JK l t , «E±*'Ml (8) (2.7kg), ?£&4S(540g, 
20 Kyowa Chemical Kyowaad 700 PEL) ift ¥ 3£ (2. 7L) , 100*C 

(9) . 

& 1 ^ttWffifijSt^l + ^tJt*^* (9) (409g). 
(27.0ml, 0.22mol)> M (8. 0ml, 0. 07mol)^fl^e (0)-l, 1, 3, ¥^ 

io~ 3 m^^«o mat^m^m^ ioo*cjfjp^ 1 ^ffi^«^-^«j*p^ 

fi (GPC&, ^^Z,^^S)^J 13900, ^fi^HNt;** 1-4. m J H NMR 

»«^3R^i»* giAW^a^awv*** 1. 5. 

30 
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m 100 3 *mmm&yj cio *n 3 ®mmm&. $u^m# 

(»£#!|4) 

at&#)2) 



m2 mm^m.it^smit^}M 


:<C)&frfl<i@ib&M1fti» 




^SS^J 3 


g»J 4 


tfcSfcl 2 


mm (&) 


3 


5 


0 




© 


© 


A 






© 


O 



^jft« »fe*-o>o>A>x-*it(m^3te^ i Kr) 
m 3 iw^^&iatt/^* frftftmikFVsWto no. 2 (1/3) 

ffl Shimadzu Corporation & &'g||^H^I#ft#«l& <»££#i 23'C, 
200mm/^#). ^iBt3, 

($*«6) 



(fcfc««3) 

5 



3 mm^Hm.it^mitmmiommin.iiL^m 





M5G 


MlOO 


Tmax 


Eb 




(MPa) 


(MPa) 


(MPa) 


(%) 


5 


0.081 


0. 15 


0.21 


140 


mmm 6 


0. 082 


0. 15 


0. 15 


110 


bb&#J 3 


0. 081 


0. 15 ! 


0. 17 


120 



immm s) 

15 (bb^iJ 4) 



^4 &m^m.ik^®ik®m(c)rtmmmmmmn&ft& 



mm 




8 


bk^fij 4 


Schakelverf 


0/0 


0/0 


O/O 


Rubbol AZ 


OA/O 


OA/O 


A/OA 


Sigmasolid 


OA/O 


OA/O 


A/OA 



20 



^4^^ l^^ifte/7 ^Ifrifte 

79 



O: %±mit, A: ft; X: 

^^li^Ji^^: Schakelverf: Sigma J 5 ^; Rubbol AZtAkzo 
pp ; Sigmasolid4^^: Sigma j^p* 

5 ^*»#JI^:frfflW**« 

**WM*JtMW*#»to 10 CuBr(42.0g, 
0.293mol), Mil^^S. *JgJnAZJ| (559ml), ttfrg-ttrfE 70X3 tt« 

45 . *p Anmmrm a ookg) .2, » - zjb (i76 g , 

10 0.488mol) *B£¥^— "MZlSHlgc ( T 3t fi« ;*J = ) (4.00 Ig^F 3. 32g, 
19.2mmol), ftWmMft 70VM\^T> '& 190 ^^MPPTOi! 

T @S (4. 00kg) » ftffiMmffi&Tmjtm'ZmimA^.m (4.00ml, 3.32g, 
0. 0192mol) o &&?T&i 310 ^/s, *RA 1, 7-3&-*<l. 44L, 1. 07kg, 9. 75mol) 
5fDHJ&(20.5ml, 17. Og, 98. lmmol) , SM^ 7QTCiBj&'Fifc# 210 

jA^m^mmmmmmm^mm^ an cm wat**^ 

S3? 14000, m^fi*i.3. 

10 ^#^^ + ^±^#1 (ID (2.7kg). ^¥ 
^#(142g)^P N,N--?^Z1»(2.7L), J&MlH^ 70*Cm^Tm# 25 

20 K,K-~¥mz>mm, %tmm¥%m^, m®itmft&&&m> 

mmmsw (12) . 

^W^^fitl2 5 : |-|iI^liS; c i : '^±^^ (12) (2. 7kg) , iim^ (540g, 
Kyowa Chemical 1S1 , Kyowaad 700 PEL) 5fP ¥ ^ (2. 7L) , ftS!^^ 100'C 

25 UHTMW 5 <hW. '&jg«*?£»«, iffiliit^^?*, »S0*^«f 

(13) o. 

£ 1 ^^II^M^M^ (13) (760g)> — ¥*t*¥3ia'ttiS 
j& (46.3ral, 0. 38mol), ¥8 ¥S8 (13. 7ml, 0. 13mol) *D£| (0)-l, 1, 3, 3-0 

30 £ft lO" 3 0^^*o *FJfc&Jfi£$B£-£l ; F lOO'C^ 1 '>Bt. 3*H&*$ft-£*rftl 



#-?*(GPC?£, M3tZsffi%M)% 15000, 1.4, ^ J H NMR^- 

5 &m^mmnm&%i$tn%&} 2 ^i^asifejK+i^ cuBr(22.4 g , 
0. i56moi), mmmuH^o ^x^sif (mmi), i&m-&%9&. 7o'cmm±m 

#30 #f*. JqAm»»T»(0.20kg), 2-«mK¥B8(86.9g. 0.520mol) 

^£¥«-3EZ,SH^ (TXffiffi%=&) (0.19ml, 0. 18g, 1.04ramol), 7f 
$&HJS. ^E^«E# 70"CiP^T, ^ 150 ^^^iP^mTIi (0.80kg) 0 
10 ffi^Jq^^^TSgiljg + SinAHJBc (1.81ml, 1.71g, 9.88mol). &^M& 
m& 70*C *Pi&T« 230 #4*. 

A^fcattH^MMfc^G!^* (15) )o fom-SW (15) ft&i&l^ 
S^j 2600, tf-TS^MHft*; 1. 18o 

15 &m^&m&m 2 ftpf$-nmjfcm*$i±M'&yB (15) (0.937kg), zm 

#(73. 5g)^P N,N--¥^2,StJ^(0.8L), &Ml^$J^ 70*C^T^# 5 <Mtf. 

mm&%9 (is) . 

20 

(^J&£0iJ9) 

mB^mwTiJuA i # sn<iv)iiib^j(— z,Btsmsfls— t«), uttiD 

25 rtif^JJcS2^c, 3 ^. ^tf^flS/^W* ttS No. 2 (1/3) BEH" 

^9&>t, ffi Shimadzu Corporation ftj g ^J^S^^^ff fe#T5£i& (Sfl^&ft-- 
23-C , 200mm/^#)o E M^iSit (EHD3° mm * 28) ^ 23*C3ffifi 1 ^«fl^o 
^^B^ 5» 

30 (tfc««5) 
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m 5 Asahi Electric Works, Ltd. ft}?* 

MTffii^MMM. Idemitsu Petrochemical Co., Ltd. ^T^St, 
5 MMfk Nippon Petrochemicals Co., Ltd. fftf^i&o 



^ 5 Mi^^^^MlflJCD) ^^^^^^^^^^^^ 







17IU 




(Pa • s) 


M50 


Tmax 


Eb 
(%) 






Bfe^.^n r-igi 


2600 


37 


0. 05 


0. 14 


180 




PN-280 


3100 


31 


0. 07 


0. 15 


100 


T7'J 






2700 


28 


008 


0. 20 


130 


9 




PN-260 


2800 


25 


0. 07 


0. 14 


100 






PN-170 


1800 


16 


0. 06 


0. 14 


120 




^P* ~ HX nB 


DIO 


390 


6 


0. 05 


0. 07 


70 






DOTP 


394 


6 


0. 05 


0. 07 


70 






DOA 


370 


3 


0. 05 


0. 07 


70 






DINA 


398 


18 


0. 05 


0. 07 


70 


«t 




TOTM 


546 


10 


0. 06 


0. 11 


100 


00 




DOS 


426 


3 


0. 06 


0. 07 


70 


5 




MTM 35H 


720 


44 


0. 07 


0. 14 


100 






Alkene 100P 


330 


9 


0. 04 


0.07 


90 






Alkene 200P 


325 


7 


0. 05 


0. 15 


140 








368 


8 


0.07 


0. 08 


60 






58 


0. 16 


0.26 


90 



(^iiw 10) 

tt&ttfl 9 +Mf&m-&M4bft#& 150'CT^H 

+, ««ph£. w^ntrajs. JRtb#fi» m^^mt 9 mmmjj&mf&w 
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isotct^*, Wjgntmjg. ^*#p^, JB^sfeJfcfcl 10 pg# 



^6 j^?MMMMMMMjt^#fe) W«« 











1 SI IS 


4 JH 




*C^y Lxuj 


M50 OifP*) 


0 05 


0 Ofi 


O 04 


fife 




Th (MP*} 


0 14 


n 94 


n 9fi 
u* zu 


(7'J 






1R0 


990 


990 


10 


PN-9R0 


M50 (MPa^ 


0 07 


n i o 








Th (MP*} 


0 15 


0 90 


O 94 
U» oft 








100 


1 00 

JL \J\J 


QO 




DOP 




0 05 


0 1 9 
io 


0 1 Q 






Th (MPa^ 


0 07 


0 99 


O 9« 

u. oo 






CU \ a)/ 


70 


QO 


QO 




HTMA 




0 05 


0 19 


O 17 






Th (MPsi^ 


0 07 


O 9Q 








Fh 


70 i 


1 1 n 


J.UU 




TOTM 


M50 (MP*} 


0 Ofi 


0 05 


O OQ 






Th fMPfl^ 


Oil 


O 19 


O 1 


6 




Fh (%) 


1 00 


1 90 


QO 






M50 fMPp") 


0 07 


0 Oft 


0 19 








0 14 


0 99 








Fh (%) 


1 00 


1 90 


1 OO 




Alkene 100P 


M50 (MPa) 


0 07 


0 Oft 


0 1 9 






Tb (MPa) 


0. 14 


0. 22 


0. 26 






Eb (%) 


100 


120 


100 




Alkene 100P 


M50 (MPa) 


0, 04 


0. 15 


0.21 






Tb (MPa) 


0. 07 


0. 28 


0.38 






Eb (%) 


90 


100 


90 




Alkene 200P 


M50 (MPa) 


0. 05 


0. 12 


0. 18 






Tb (MPa) 


0. 15 


0. 28 


0. 37 






Eb (%) 


140 


130 


100 


X* 




M50 (MPa) 


0. 16 


0. 15 


0. 18 


tfc 




Tb (MPa) 


0. 26 


0. 29 


0. 41 






Eb (%) 


90 


100 


110 
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MMiX (sunshine weather-o-meter, Suga Testing Instruments j**Sh, WEL- 
SUN-DC M, miBM& 63TC, NMtftfPi] 18 ##/$gltftf|Bj 2 /jMtf)*. f^Bt 

(tb&#J 7) 

ill MiX (sunshine weather-o-meter, Suga Testing Instruments J^Sh , WEL- 
10 SUN-DC ffi. *KSLft 63*C, PfcjJC&tlU 18 #fl»/ttl*H*ffl-2 <NW) + . S^Etf 



*7 ffi4HHttS3RlG>)tfg| 












500 'bHfS 


ft 
It 

m 
ii 




M50 (MPa) 


0.05 


0. 05 


Tb (MPa) 


0. 14 


0. 15 


Eb (%) 


180 


170 


PN-280 


M50 (MPa) 


0. 07 


0. 08 


Tb (MPa) 


0. 15 


0. 15 


Eb (%) 


100 


90 


fcb 

7 


DOP 


M50 (MPa) 


0. 05 


0. 07 


Tb (MPa) 


0.07 


0. 08 


Eb (%) 


70 


60 


DINA 


M50 (MPa) 


0. 05 




Tb (MPa) 


0. 07 


0. 05 


Eb (%) 


70 


40 


TOTM 


M50 (MPa) 


0. 06 




Tb (MPa) 


0. 11 


0. 04 


Eb (%) 


100 


30 


MTffi 35H 


M50 (MPa) 


0. 07 


0. 08 


Tb (MPa) 


0. 14 


0. 14 


Eb (%) 


100 


80 


Alkene 100P 


M50 (MPa) 


0. 04 


0. 06 


Tb (MPa) 


0. 07 


0.09 


Eb (%) 


90 


80 


Alkene 200P 


M50 (MPa) 


0. 05 




Tb (MPa) 


0. 15 


0. 05 


Eb (%) 


140 


20 


# 

tb 

'4k 




M50 (MPa) 


0. 16 


0. 16 


Tb (MPa) 


0. 26 


0. 27 


Eb (%) 


90 


90 
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12) 

(fcfc&#|8) 
ft g JUJCJl 8. 



^8 ^^mmm^Mmm^m^n^^mm 





12 










PN-280 


MTffi 35H 


DOP 


DOA 


Schakelverf 


0/0 


O/O 


O/O 


X/X 


X/A 


Rubbol AZ 


A/O/A 


A/A 


X/A 


X/X 


x/A 


Sigmasolid 


A/O/A 


A/A 


OA/O 


X/X 


X/X 



« 8 ^ l 5cJg 9zJstt)W 

O: ^@{fc; A: *fi; X: 

J^JElftg^OTii&^l-^: Schakelverf: Sigma T^nn; Rubbol AZ:Akzo 
p n o; Sigmasolid Sigma 

£#W@***«»»#M*M 10 ^Rr^^M^^4»^± CuBr(42.0g, 
0.293mol). mn.^nm, in A Z.JW (559ml), 701C?A»±a# 
45 ^It. iwAM»KTI8 (1.00kg). 2,5--^B-^-Zm(176g, 

0.488n.ol)^£¥S-3£Zi«Hi ( T ifc f$ 3* H J& ) (2.00ml, 1. 66g, 
9.58mmol), JP&£& 0 70'C»T, ft 190 «-^«*JPW»* 

TS8 (4.00kg) . ^E»jbPM»»TlBj±je + : SinA = lBc(6.00Dil > 4.98g, 



288mol)„ &mjff& 310 #nA 1, 7-& H'ffi (1. 44L, 1. 07g, 9. 75mol) 

#]Hj£(20.5ml, 17. Og, 98. lmmol) , SE^M^-*^ 70*C;&R£*T3f # 210 

jA^mmmmmmmmm^mm^ (rn ). jtyt-^ti (17) wst^^ 

5 *^ 14O00, 1.3. 

io ^Rr^waiteJist»±*^«r (m (2. 7k g > > ^¥ 

m#(142g)^ N,If-— ¥*Z.K«(2.7L), ftM**^ 70'Cm^T» 25 * 
10 #3§l3Pte<» (18) o 

«*%^**W2^HJl6#8tt c t'»±^4» (18) (2.7kgK ^48(540g, 
Kyowa Chemical J^^, Kyowaad 700 PEL) *P W ^ (2. 7L) , 100"C 

(19) o 

15 # l ^W»£E&JBt»l t t'*E±*'&4» (19) (409g), 

^(27. 0ml, 0.22mol)\ JR ¥ » ¥ » (8. 0ml , 0. 07mmol) 30 ft (0)-l, 1, 3, 3-R9 

ft&ftSft io- 3 ^^k^S. ^jfc^jStm^-F- ioo-c^pB 1 /JvH*. ^jB^H^ 

»a^^s#«S}W*^4fc-(jR^4to (20)'). &m 
20 <erwmm*3fr¥ik{GPc m3tz*m%*)% 13900, 1.4. 
b »h mRfrmv&nfr^m&w*?\AM¥&&^®¥i%$k% 1.5. 

:£«Wig***«Wati**W 2 5^#&MM + £E± CuBr(5.54g, 
25 38.6mmol)o BI**ll!fcfiJ§, jtaAZJf (73. 8ral) , 70'C$*£±^# 
30 iPAfW^TSI§(132g). 2-^m^¥@|(14.4ral, 0. 129mol) 

;ffl£¥S-3EZ^=JBc(4.69ml, 0.022mol), 70*CiP 

IT, & 90 #W&£*in^tfttT3<528g). 4W.^«-d-4btt#ftl^ 80 # 

Br £fflWSW««T» (21) ). fcmit 
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m (21) ftt^^S^ 5800, 1^*1^ 1. 14. 

«e«^»#w 500ml &m*m±m&m 2 ^mm&jm&w (21) asogK 

5 ifc^fP (8. 29g)#I N,N-~ ¥SZ.Bfcfic (150ml) , MU^m^ 70°C^# 6 <hB*. 
M£E^* N,N--¥*Z,«JBc, JSISHM«fc«tt*b3a. 

&±&M'fr%9 (20) .S^fS (4. Og, Kyowa Chemical Kyowaad 700 PEL) 

m^^(20mi)mA^mm, &m^T iootc## 1 *h*. m**^, at 
io mntm. na^ «-«Attt**w»w»»T» (*^« (22) >. * 

iR^WWSWSa-?** 5800, ^fi^Mfr^l. 13, Pa-s(ElM 
if, 23°C). 

15 * 30ml 6tJi#HM^ c l 3 ^±mi#0!l 7 *#T#jftl£l^ (22) (9. 4gK - 

(0.58ml, 4. 7mmolK IS ¥^¥S£ (0. 17ml, 1.6mmol)#l 

^(o)-i, 1,3, 3-H¥^-i,3-- Zsi$m—&&ffiM'&Wo mokikfflf&mmxitB - 
jfi^jR^wtt^sw io-«*#s*. mfcfrmm&m^ ioo-c^^ 1 
j&rn, wtoA-wm.mf¥mm.ikfeffi(.o.58mi, 4.7mmoi)#i&Ko)-i, i,3,3-eg 
20 ^^-i,z--z,ffim~mm.m^w(fflmTm&w&m'mm&} 2X10- 4 

*), SE-tiB^*^ lOO'CM 1 <M*.- >&jfc$g<£-4&$fcS§, WSiasfl^tt-** 

Mc^^^mmmmmmrmim^ (23) ). itm^^m^^A^ eioo, 
^^s^ii^j 1.18. ^^piR^tt+siAtt^attsw^ft* 1.0. «i 

jg^j 13 Pa-s(EM^it, 23"C)o 

25 

C^j*Wl3) 

# 100 <fr*S#« 6 +#38fl»3R-&4» (20) tt.50 4MEft&tt:W9fflftX'£ 
(23) ^B^»Ti0A l^Sn(IV)fl64b*J(-Z.K3I^Hih-T»). 

30 mw^^wmMS: 1 ^c, if so-c^s 1 5*co mb, «^«iflfc£#. & 
m& loo^m^-^ (20) ft 50 ftmsvo (23) w«-^%W3teflE(ES*!iieTh, 23 
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toTm*A*w&i**te*&&#*M<m4tto (22) ) 4****4* 13 * 

5 jftEto&tt*M#J (23) )£*b, &$*0f' 13 HWWEAlWfcflWttHftj* 

*». ?3S^J^ 100^^ (20) *P 50 #1$^ (22) iftMllrtMtt^ (E 
^if, 23 e C)o 4£JOL^9o 

(###J 1) 

0 mTtk$tk3j*'&ife£Mm 13 (23) £c 

13 isi#6ti^^;i!J^Wfte^tt,^o as**k»jr (20) WttfifcStt 

Sit, 23°C)«, *£J!JEJl9o 



* 9 mmm&^t 










ttfi (Pa • s) 


mmm 13 


70 


44 


mm 9 


50 


42 


1 


80 


67 



15 

(sfeJfe^ 14) 

&'T&#i&S ; 5 1 £lW# 2 50*0 StS 3 ^i£#S#>£h J3%« 

M 13 ^#K^J^i«» JUtttHtei^W+lti No. 2 (l/3)*WIH*8fc 
# , ffl Shimadzu Corporation Wi^^SftiW^d^^: 23*C, 
20 200mm/##f0 . ^IHJBJt 10o 

(tt»J 10) 

&TJB-^£#£#J 14 ra#M:fr5*ift*xlSfc#:to&*« 14 Fr^^^ti- 

25 
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M5G 


MlOO 


Tmax 


Eb 




(MPa) 


(MPa) 


(MPa) 


(%) 


mmm 14 


0. 017 


0. 031 


0. 108 


280 


bk&m 9 


0. 038 


0. 071 


0. 103 


150 



io) 

5 io fti$frixm&m+m± c U Br(28.o g , 

0. 195mol)„ mm.*%Bk&B, JP A Z, fit (559ml), # 70*C^?&±M# 
15 &Jg, iPAM«KTi&(1.00kg)> 2,5--^B~^-Z i lg(117g > 

0.325mol) ¥^ — 3EZi^ = Jg ( T^t fSf ^ Jgc ) . (1. 70ml, 1. 41g, 
8.l4mmol), TBftMjS., 70rjqfcT. M 175 &tt&&'«jtaft#tt 

10 TIB (4.00kg) . ^*Jppf#KT»i±g + SlPAHJR (8.50ml, 7. 06g, 
40. 7mol)o 370 3H+JS, #BA 1, 7-^-j#(l. 57L, 1.17kg, 7. lOmol) 

S3H^(20.4ml, 16. 9g, 97. 7mniol) , m&M^^E 70*Cj|Q^TM# 220 ##|>. 

^4»»att»»*t*wj(£^*(a5^* (24) )o atrn^rn (24) atiisc^^^ 

15 *3l 21300, fr^MftftfeSj 1-3. 

4if 2 fl-RT^Wffl«B»[+«±JR^* (24) (0.73kg). 3£¥ 
m#(25g)^PN,N-- ¥36Z.BfcJR(0.7L). 70'CmnTiE# 12 /jMtf. 

N.N-nfiz.ii, js»ifc*Mfcistt*t3, 

20 (25) o 

^E*WJ»«I#W 2 ^H««S» + *±3S^ (25) (0. 73kg) „ (150g, 
Kyowa Chemical Kyowaad 700 PEL) ^ ^ (4. 0L) , #$l-£-^^P 100*C 

(26) o 

25 1 ^Wmffi^iSm + ^-h^^-^l (26) (390gK — ^f^f^M^ 

'J&(36.0ml, 0.292molK .I\*PK¥»(7. 10ml, 0. 065mmol) (0)-l, 1, 3, 3- 



io- 2 ^^»o ftik&.&m'&W? ioo'c*n*5! 400 ##f„ ^iei 
#Jll¥ajR*»«tt*^*(3R^* (27) ). 

jfcJU^ttWft^^iCGPC &, KS*Z,#'^*)* 246000, #^a#*Mt*J 
1.5. £3 ! H NMR^W*#«^»#**^IAW-¥a«ffi'W^»* 3.0. 

5 

11) 

# l ft&}M&&&M<¥$i±ffl&W 10 +0r#W*fc;» (26) (300g)s - 

(1.8.0ml, 0. 146mmolK JR¥tt¥HB (4. 97ml, 0. 045mol) 
^Pl9(0)-l,l > 3,3-K^^-l,3--Z,^Il^^^tlc ««Mfc3ttWffl«*ttffl^ 
10 Pgl%-tftfjSI*«ftJ 10' 2 ^^So HXTCJUft 250 ##j>o $ 

'j£^«^i»3¥£j«4h #iiJ¥«^#^6tllg^(m^ (28) ) 0 MM&toM 
W&3jHFM(!B!PC&> a5*ZJ*a*)^ 246000, -4HF*#*fr<t3Mi 5. ^ l HNMR^- 
^«iJ##^m^t?IA^^^*WW^^ 1.2. 

15 (^SS^J 15) 

ft 100 10 + (27) SI 1 #*£?i#»4fc'&*& 

(CH 3 ) 3 SiOC 6 H 5 m^, &Jg»lA 4 ft Sri<II)#^JC-^»3E«)-W^''felKWa 
ft ~3:1). «#M&Jt£Itt 4 tJ&. IMA 2mm frWHtft: IftWafif^ 
JfWft^Srt****** 2 ^, ^ 50'C^g 3 ^. jkft*Kmibf*m#to No. 2 
20 (1/3)SE#^^>t-» Shimadzu Corporation &} g^fflfti^Tfe#i» 
23°CU 200mm/^^). i&gJE,& 11. 

(^3£#'J 16) 

fifcTE 1 $"(CH 3 ) 3 SiO (CH 2 CH(CH 3 )0] 7 SiMe 3 ^^^i£M 15 4-^^^-^ 
25 ^^^^(CH 3 ) 3 Si0C 6 H 5 *h ffi^^IM 15 ff|#W^«*HifcJ te *«l 

ii. 

cmmm 17) 

B&Tffl 1 ft" C 12 H 2S 0SiMe 3 tt^mmW 15 4»J?fffilft— 
30 (CH 3 ) 3 SiOC 6 H 5 *h m^mnm 15 lWl#6tl^S;^!l^@^J £c ^^5Sfi i ^#^^o 

^*JKL*11. 
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is) 

mrm 1 & c 4 H g osiMe 3 ^m^mm 15 ^mmm— 
(cH 3 ) 3 sioc 6 H 5 ^h, m^mmm 15 mftfottn&mvc^mmjm^mk* 
^mja^ Ho 



(bbg^J 11) 

WT^^nm 15 ^mmm^mmit^-^, m^^mm 15 nn® 



(tt^y 12) 



(28) *h «-%bb&#!j 11 



m 11 ^^^0>H:^(F)B^0ifc^^6t}*n[fe'I4^Si^M'l*^ 







M50 


M100 


Traax 


Eb 






ttfr) 


(MPa) 


(MPa) 


(MPa) 


(%) 




15 


1. 0 


0. 043 


0. 074 


0. 23 


280 


O 


16 


1.0 


0. 035 


0. 058 


0. 16 


260 


O 


^5S#>J 17 


1. 0 


0. 058 


0. 10 


0. 29 


260 


O 


mmm is 


1. 0 


0. 065 


0. 11 


0.29 


230 


O 


fct^j 11 


0 


0. 11 


0. 20 


0. 32 


150 


O 


bb&#j 12 


0 


0. 056 


0. 092 


0. 13 


140 


X 



Sifctttt: **i-0>A>x-tt 



20 JDk^mfe 

<sfc*tttt>. 
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